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VIDENCE is offered below that bacterial action 

may be responsible for the failure of blood-volume 
therapy in various types of traumatic shock, in which 
infection appears to be absent or of little consequence. 
For an appropriate orientation to this thesis the fol- 
lowing statement of the terms on which it is based 
will be helpful. 


GENERAL CONSIDERATIONS 


Traumatic shock is a state of acute and persisting 
deficiency of flow through the peripheral circulation 
that, if sufficiently severe and untreated, grows pro- 
gressively worse and is rapidly fatal. In virtually all 
cases the clinical manifestations are as follows: low 
blood pressure, thready, rapid pulse, oliguria or anuria, 
cold, pale, moist skin and pale cyanotic mucous mem- 
branes. Other signs and symptoms, such as thirst, 
nausea, stupor and restlessness, are not consistently 
present and, therefore, cannot be regarded as essen- 
tial components of the syndrome. The inevitable con- 
sequences of the deficient blood supply to the tissues 
are reflected in the following changes in the venous 
blood: lowered oxygen tension, increase in the con- 
centration of lactic, pyruvic and amino acids and a 
concurrent decrease in carbon dioxide combining ca- 
pacity. The resulting acidosis is aggravated by the 
accumulation of acid radicals (for exaimple, sulfate 
and phosphate), derived from tissue breakdown, 
which cannot be eliminated because renal excretory 
function is impaired. Because of stagnation in the 
peripheral circulation there is a reduced rate of re- 
turn flow from the veins to the heart, a consequent 
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decrease in cardiac output per minute and a fall in 
oxygen consumption and in the basal metabolic rate. 

The commonest cause of the disorder is a critical 
loss of blood volume (35 per cent or more), whether 
from hemorrhage, tissue trauma, burns or other causes. 
Hence, replacement of blood-volume deficit is a pri- 
mary requirement in most cases. If this requirement 
is met by the kind of volume therapy appropriate to 
the circumstances, without undue loss of time, a nor- 
mal circulation is promptly restored, and the chemical 
distortions disappear along with the clinical signs of 
the condition. Recovery from the shock state is her- 
alded by a restoration of normal blood pressure, a 
warm, dry skin, normal color of skin and mucous 
membranes, and resumption of adequate urine flow. 

Observers of military casualties during World War 
II were of the opinion that the treatment of hemor- 
rhagic shock was a solved problem, because cure was 
nearly always achieved by adequate transfusions of 
appropriately matched blood, even those given as late 
as fourteen hours after the injury. This, however, is 
not always in accord with clinical or experimental 
experience. 

Experimental hemorrhagic shock usually responds 
to blood transfusion if only hemorrhage has been em- 
ployed to produce shock, if the shock period is not 
unduly prolonged, and if the animal is in good condi- 
tion before the experiment begins and is not anesthe- 
tized or severely traumatized. But many investigators 
have repeatedly noted that if the animal, usually the 
dog, is undernourished, has fever, is sick for other 
reasons or is given a barbiturate or some other anes- 
thetic, it will frequently not respond to adequate blood- 
volume therapy after having been in shock for some 
hours. 

The same general considerations apply to hemor- 
rhagic shock in man. Cases of apparently simple 
hemorrhagic shock fail to respond to blood transfu- 
sion. Thus, although most patients with massive 
bleeding from a peptic ulcer are cured by transfusion, 
some are not — especially if they are in the fifth or 
later decades of life, have been depleted by previous 
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episodes of bleeding or go in and out of shock over 
a period of several days. The rarity of death from 
hemorrhagic shock among military casualties during 
World War II may be related to the fact that these 
were young, vigorous men, who responded as one 
expects the victim of a first massive hemorrhage from 
peptic ulcer to respond, provided he is of comparable 
age and vigor. Thus, it is necessary to take account 
of the general state of the victim before the hemor- 
rhage and the duration of as well as other develop- 
ments during the state of shock, to account for the 
occasional failure to cure hemorrhagic shock by blood 
transfusion. 


CLASSIFICATIONS OF SHOCK 


Many investigators believe that there are funda- 
mental differences among the variously classified types 
of traumatic shock, such as “burn shock,” “septic 
shock” and “wound shock.” The clinical manifesta- 
tions vary widely, but such variations are the specific 
effects of the particular type of trauma, and have not 
been shown to have any specific relation to the shock 
process per se. Since the hemodynamic disturbance 
in the peripheral circulation, as described above, ap- 
pears to be much the same in all varieties of trau- 
matic shock, a more valid basis for assuming that the 
process varies according to the type of trauma respon- 
sible is the differing response to blood-volume ther- 
apy. Fluid-volume therapy applied promptly is usu- 
ally successful in shock due to hemorrhage or to de- 
hydration, presumably because the primary injury 
producing shock is the fluid-volume deficit and noth- 
ing else. In burn shock prompt correction of the 
fluid-volume deficit may or may not be followed by 
a good response because in burns there is extensive 
tissue injury in addition to fluid loss. The same res- 
ervation is true of wound shock if the wounds are 
large, and especially when they involve the buttocks, 
abdomen or lower extremities. Septic shock often oc- 
curs even when there has been no significant fluid 
loss. Hence it should not be surprising that fluid- 
volume therapy usually fails in this type of shock. In 
short, typical traumatic shock is usually fully respon- 
sive to fluid-volume therapy when caused by hemor- 
rhage and fully resistant when caused by sepsis, but 
in burn or wound shock the response may or may 
not be satisfactory. In hemorrhagic shock irrevers- 
ibility to fluid-volume therapy develops with time, 
whereas in sepsis it is present to begin with. If fluid- 
volume deficiency were the only critical factor in 
hemorrhagic shock, one might expect even prolonged 
shock to continue to be responsive to such therapy. 
What other factor enters as a function of time or, in 
some cases, independently of the time factor to ac- 
count for irreversibility, in spite of adequate replace- 
ment of the blood loss? Is the irreversibility funda- 
mentally of the same nature in hemorrhagic shock as 
in septic shock and in burn shock and wound shock? 
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EXPERIMENTAL OBSERVATIONS 


There are serious limitations to an effort to explore 
this problem by experimentation on the critically ill 
patient. Hence, the attempt has been made largely 
on the laboratory animal. Hemorrhagic shock, which 
is reversible in its early stages and may later become 
irreversible, is a convenient form to study experimen- 
tally. It has been utilized in an attempt to analyze 
the phenomenon of irreversibility; it seemed best to 
produce the condition with a minimum number of 
complicating factors. To use anesthetics on animals 
that are in any way depleted, or to ignore the demon- 
strably deleterious effects of high environmental tem- 
perature, is to introduce aggravating factors that have 
no direct bearing on the condition and therefore 
serve only to confuse the situation. Only healthy, well 
nourished dogs, free of fever, have been used, and the 
experiment has been conducted in an air-conditioned 
laboratory at a uniform room temperature. Even so, 
the need to immobilize the animal lightly and to make 
incisions in the groin under procaine to cannulate 
vessels has not been avoided. One dose of morphine 
is given an hour before hemorrhage is induced, since 
the course of events is the same as when no morphine 
is used; 3 to 5 cc. of heparin is given before bleeding 
is started. 

In the standard experiment blood is allowed to run 
from a femoral artery into a reservoir containing a 
minimal quantity of heparin necessary to avoid clot- 
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Ficure 1. Standard Experiment to Analyze the Phenom- 


enon of Irreversible Shock (Reproduced from Fine et al.,' 
with the Permission of the Publishers). 


The solid line represents the arterial pressure, and the broken 
line the bleeding volume (percentage of maximum). 


ting. This reservoir is a Lamson bottle elevated above 
the level of the heart so that bleeding stops when the 
systolic pressure reaches 30. The bleeding time varies 
from some fifteen to ninety minutes. During and 
after the bleeding period the dog lies quietly and ex- 
hibits the classic features of shock described above. 
Eventually, the blood level in the reservoir, having 
remained virtually stable, begins to fall (Fig. 1). The 
dog is taking back the shed blood because compensa- 
tory vasoconstriction is failing, and peripheral vas- 
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cular collapse is beginning. This self-transfusion tends 
to restore compensation, but if the systolic blood pres- 
sure cannot thereby return to and remain at 30 with- 
out the return of more blood, the self-transfusion 
continues. If all the blood left in the reservoir is 
rapidly reinfused before about 40 per cent of the 
total volume bled has returned spontaneously to the 
circulation, a permanently sustained pressor response 
usually occurs, and the dog recovers, The shock is 
reversible, and nothing more is necessary. But if 40 
per cent or more of the shed blood has been taken 
back, the rapid return of the remainder does not 
cure the shock. There is a pressor response, to be sure, 
but, after a variable interval, pressure declines, and 
when it has again fallen to 60, death soon follows. 
This decline is a demonstration that the dog is in a 
state of irreversibility to transfusion. Restoration of 
normal blood volume is no longer sufficient. Some- 
thing has happened to produce irreversibility. 

The maximum amount of blood that enters the 
reservoir during the bleeding period averages 53 cc. 
per kilogram of body weight, and the average length 
of time elapsing between the onset of the bleeding 
and the spontaneous return of 40 per cent of the shed 
blood is about five hours. 

This method for the study of hemorrhagic shock 
is free of the well known superimposed harmful ef- 
fects of barbiturates and anesthetics on the peripheral 
circulation. It imposes a continuous, fixed level of 
severe hypotension. The load imposed is, in a real 
sense, a measured quantity, which is not conditioned 
by the action of drugs or other irrelevant factors. By 
the provision of a reliable means for determining the 
existence of a state of irreversibility to transfusion, the 
ability of any agent to alter that state effectively can 
also be determined. 

More than 80 per cent of dogs subjected to hemor- 
rhagic shock by this method die in spite of the fact 
that the blood volume has been returned to normal. 
None of the therapeutic measures that have been 
recommended for shock make any difference in the 
result, including alkali to correct acidosis, artificial 
dialysis to correct electrolyte imbalance, pressor drugs, 
including nor-epinephrine, Dibenamine to relax vaso- 
constrictor nerves, Coramine to increase muscle tone, 
thiamine to supply cocarboxylase, Cytochrome C, 
cortisone, DOCA and ACTH. Nor does giving more 
blood help in most cases. 


REASONS FOR FAILURE OF TRANSFUSION THERAPY 


In ten years of effort to discover the reason for the 
failure of transfusion therapy a good deal of effort 
has been expended in testing existing theories. The 
theory that the capillaries are so damaged that much 
of the blood given cannot remain in the circulation 
was proved wrong by quantitative measurements with 
radioactively labeled substances.” The belief that dis- 
turbances in electrolyte balance were responsible was 
disapproved in several ways, and most effectively by 


FAILURE OF BLOOD-VOLUME THERAPY—FINE 


891 


the demonstration that if electrolyte imbalance is 
prevented or corrected, the course of events is not 
changed significantly.» Many investigators made ef- 
forts to locate the fundamental disorder in some vital 
organ. The central nervous system was shown to be 
damaged, but not critically.*. The sympathetic nerv- 
ous system was shown to remain overactive. Nor- 
epinephrine had some striking effects, but did not 
change the over-all course of events.’ Dibenamine 
was of value if given well before shock was induced,** 
but not if given after shock had developed.® The 
somatic nerves were excluded by experiments with 
spinal-cord section and in other ways.? The heart, 
like the brain, stumbles a little. Its stroke output is 
diminished, not because the myocardium is greatly 
weakened, but because venous return is greatly re- 
duced. The kidney produces little or no urine, but 
even total renal failure takes days to cause death, 
whereas shock is fatal within a few hours. The adrenal 
gland is excluded for the same reason, and also be- 
cause adrenal hormones are quite useless. The lungs 
continue to function adequately right up to death. 
The only other vital organ that remains for con- 
sideration is the liver. In 1946 it was shown that if 
the liver of a dog in shock is supplied with a large 
flow of arterial blood by cross-circulation with a donor 
animal, the recipient dog does not develop irreversi- 
bility, and will respond to a transfusion after a de- 
gree and duration of shock that a control dog can- 
not tolerate.'° This suggested that the liver played 
a key role in the phenomenon of irreversibility. 

Shorr et al.1?* isolated a vasodepressor substance 
from the liver, which they considered the cause of the 
collapse of the circulation. They identified this sub- 
stance as ferritin, a natural iron-containing protein 
present in many tissues, which the hypoxic liver is 
said to change from an oxidized to a reduced state, 
and which in this reduced state is said to be a vas- 
cular toxin. Since healthy dogs can excrete this sub- 
stance and the healthy liver can restore it to the oxi- 
dized form, Frank and his associates'* removed the 
liver and the kidneys from normal dogs, and then 
gave them reduced ferritin in amounts up to a thou- 
sand times the dose considered lethal, without produc- 
ing any vascular depression. 

It was their opinion that the liver was nevertheless 
at fault in some important way. Many abnormalities 
from impairment of the liver are present. In par- 
ticular they were able to demonstrate that in shock 
the liver cannot synthesize proteins, such as fibrinogen 
and prothrombin.**> This could mean loss of the 
ability to synthesize proteins required to detoxify poi- 
sons that might be elaborated, or drugs, like barbi- 
turates and anesthetics, to which the organism in 
shock is excessively vulnerable. 

On review of the evidence for endogenous and ex- 
ogenous toxins, the possibility that bacterial toxins 
might be affecting the course of hemorrhagic shock 
adversely appeared to deserve further investigation. 
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Aub and his associates'*’7 had demonstrated that 
clostridial toxins, isolated from tourniqueted dog 
muscle, could produce hemolysis and vascular col- 
lapse. None of the experiments on hemorrhagic shock 
by me and my co-workers or by anyone else, to my 
knowledge, had been done with strict sterile precau- 
tions. This was not surprising because even if bacteria 
were present, it seemed unlikely that they could de- 
velop a lethal dose of toxin in such a short time. Never- 
theless, the experiments were repeated with all the pre- 
cautions taken in a modern operating suite, and no 
change whatever in the course of events was found, in- 
dicating that bacteria were not being introduced. But 
what of the bacteria normally found in the dog’s 
tissues? The presence of clostridia in the liver of every 
normal healthy dog is a well known fact. The pos- 
sibility that these organisms were elaborating a vas- 
cular toxin was tested by the administration of penicil- 
lin during shock. The result (40 per cent recovery) 
was a distinct, but not sufficiently striking, improve- 
ment in survival rate to be decisive. The same change 
in survival rate was achieved with chlortetracycline 
given intravenously during shock. 


During these investigations the authors were occu- 
pied with other problems dealing with conditions that 
can excite the invasion of intestinal bacteria. Many 
investigators'*“*° had observed invasion by intestinal 
bacteria as a result of irritation of intestinal mucosa by 
acid or of other types of injury to the gut. Schweinburg 
et al.** had shown that Escherichia coli can migrate 
from the gut to the peritoneum and produce peri- 
tonitis when the peritoneum in uremic animals is ir- 
rigated with a modified Ringer solution. Since inva- 
sion from the gut exposed to the hypoxia of shock 
for several hours was also conceivable, the effect of 
chlortetracycline given orally to forestall such an in- 
vasion, if it was occurring during shock, was tested. 
This was done by the administration of 5 gm. of 
chlortetracycline glycinate daily for six days in ad- 
vance of the experiment. An additional 5 gm. (prim- 
ing dose) was given in solution by gavage on the day 
of the experiment, several hours before the induction 
of shock, to assure a substantial inhibition of intrain- 
testinal bacteria during the shock period. The same 
method was employed with neomycin, oxytetracycline 
and other chemotherapeutic drugs, in what are re- 
garded as therapeutically equivalent doses. For every 
experiment in which a group of dogs received an anti- 
biotic, at least 1 untreated dog was run simultaneously 
as a control. 


In the first series of 25 dogs treated with chlortet- 
racycline by mouth as described a clearly beneficial 
effect was obtained—that is, a survival rate of over 80 
per cent as compared with one of 20 per cent in 25 
untreated dogs run concurrently.?* This experiment 
was repeated with neomycin and oxytetracycline, with 
nearly the same results. Penicillin given via a duo- 
denal catheter was also effective, though less sat- 
isfactory than the other antibiotics. 
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Since chlortetracycline, oxytetracycline, neomycin* 
and penicillin are absorbable drugs, one cannot attrib- 
ute their action exclusively to an effect on intraintesti- 
nal bacteria. In a further effort to assess the role of 
the intestinal flora three virtually non-absorbable anti- 
bacterial drugs, polymyxin, bacitracin and sulfathali- 
dine, were tested. Although results were poor, these 
agents were not wholly without effect.”° 

The effect of these antibiotics given via the sys- 
temic veins were then studied. Since the liver is more 
heavily contaminated than any other tissue, these 
drugs were also administered through the portal vein. 
The infusion, started three hours before shock and 
completed within an hour, was more effective than 
that started shortly before the hemorrhage and con- 
tinued during shock. The best results by either the 
portal or the systemic route were nearly as good as 
those achieved by the oral route.?*+ Therefore, the 
effect of the antibiotics appears to be achieved, not by 
the suppression of intraintestinal bacteria, but by the 
suppression of toxin production by bacteria in the 
tissues. 

No explanation can be offered for the lack of cor- 
relation between effectiveness in shock and the known 
antibacterial range of the various antibiotics tested. 
It is significant, however, that antibiotics with the 
broadest range are required for maximum protection. 
But the protection is not maximal unless it is pro- 
vided before the shock state is induced. If the anti- 
biotic is not administered until irreversibility has set 
in, there is no protection. Since the presence in the 
tissues of an effective concentration of antibiotic is 
required at the time shock is induced, the relative in- 
effectiveness of such therapy during shock may be 
because, first, access of the drug to the tissues is hin- 
dered by poor flow through the peripheral vascular 
bed, secondly, a lethal dose of bacterial toxin is pro- 
duced early in shock or, thirdly, a small fraction of an 
ordinarily lethal dose, produced before the antibiotic 
is given, is sufficient to kill because of a greatly in- 
creased susceptibility to bacterial toxin. 

Thus far the evidence that bacterial action may 
complicate hemorrhagic shock and be responsible for 
the development of irreversibility to transfusion is in- 
ferential, — that is, one assumes that if antibiotics 
protect the subject, they do so by virtue of their anti- 
bacterial properties. Available, but as yet unpub- 
lished data,?**> which I will not present here, dem- 
onstrate that the effective antibiotics do indeed act as 
antibacterial agents, and not because of some other 
protective pharmacologic property. More direct evi- 
dence that irreversibility to transfusion is due to bac- 
terial action”® is as follows: 


One hundred and fifty cubic centimeters of a 
thick saline suspension of liver, made from a mash 
of 200 gm. of normal liver, was injected intraperi- 
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toneally into normal dogs, with a resulting recov- 
ery rate of 70 per cent. The animals that died did 
not show gross peritonitis, but a little bloody fluid 
containing clostridia, present in the mash, and 
Esch. coli, not present in the mash, was found. The 
same results were obtained with “shocked” liver, 
— that is, liver obtained from dogs dying of ir- 
reversible hemorrhagic shock. These experiments 
were repeated in dogs in hemorrhagic shock for 
two hours, after which they were transfused. Ordi- 
narily, the recovery rate for two-hour shock is virtu- 
ally 100 per cent. Ninety per cent of dogs in two- 
hour shock that had received the “normal” liver 
mash recovered; the response to transfusion was 
the usual satisfactory one, and the dogs remained 
well. All the dogs subjected to two-hour shock that 
received the “shocked” liver mash also responded 
satisfactorily to transfusion, but they were all dead 
in about eighteen hours, and showed the intra- 
peritoneal findings described above. The “shocked” 
liver mash, therefore, contained a factor that was 
not lethal for normal dogs but was lethal for dogs 
in shock, from which they otherwise would have 
recovered. This lethal factor was shown to be of 
bacterial origin by the observation that 70 per cent 
of the recipient dogs recovered from two-hour shock 
when they were treated with penicillin. 

These observations demonstrate that the bacteria 
in the liver of a dog in shock increase in virulence as 
a consequence of a state of shock that is allowed to 
persist long enough. Since the toxin production re- 
sulting from this increase in virulence, although rela- 
tively harmless to a healthy dog, is lethal for a dog 
exposed to a relatively brief period of shock, it follows 
that the donor of the “shocked” liver, subjected to 
the same increase in virulence, also fails to recover 
after transfusion and dies because of bacterial activity. 
Since this donor is exposed to the bacterial activity in 
its entire liver,* it is not surprising that it dies sooner 
(six hours more or less) than a dog in shock that is 
still reversible and exposed to only 200 gm. of liver 
(eighteen hours more or less)., No other factor than 
bacterial toxin is needed to explain the donor dog’s 
irreversibility, in view of the fact that irreversibility 
can be prevented by appropriate antibiotic therapy. 

The species of bacteria responsible for the bacterial 
toxins that produce irreversibility to transfusion have 
not been identified. During life cultures of blood from 
the shocked dog are sterile, whereas those from the 
tissues yield clostridia. But immediately after death 
about 25 per cent of the cultures from blood and 
tissues show gram-negative and gram-positive bac- 
teria, all of which are intestinal flora. The clostridia 
alone cannot be incriminated because polyvalent gas- 


mal’? muscle mash produced a ty in 
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others, in which the intraperitoneal findings at autopsy were the same 
as those produced by “shocked” liver mash. 


FAILURE OF BLOOD-VOLUME THERAPY—FINE 


893 


bacillus antitoxin or immunizatiom with polyvalent 
clostridial toxoid do not offer protection, whereas 
neomycin, which does not affect the clostridia, does 
protect the animal. However, identification of the 
particular species of bacteria involved is not so im- 
portant as the fact that bacterial action accounts for 
irreversibility in hemorrhagic shock in dogs. 


Why do the bacteria in the tissues trouble the 
shocked dog but not the healthy dog? The following 
experiments show that this is because the dog in shock 
has lost its antibacterial defense mechanisms.*§ 

A twenty-four-hour growth of Esch. coli or a hemo- 
lytic coagulase-positive staphylococcus (5,000,000,000 
to 50,000,000,000) was injected intravenously into 
healthy dogs. The blood was cleared exponentially, 
so that within six hours not over 10 bacteria per cubic 
centimeter of circulating blood remained. After twen- 
ty-four hours the blood was sterile, and all the dogs 
recovered, Cultures of the tissues of these dogs, killed 
after another day or two, were free of the injected 
bacteria. Clostridium welchit was also tested. This 
organism was disposed of a little less well, but the 
findings were substantially the same, except that the 
tissues showed Cl. welchii, as in the normal dog. 

These experiments were then performed in dogs 
subjected to severe and prolonged hemorrhagic shock 
— that is, shock that was allowed to become irrever- 
sible to transfusion. The blood was cleared in many 
such animals as well as in normal ones, but in about 
40 per cent the clearance was only partial or failed 
altogether, so that by the sixth hour bacterial multi- 
plication in the blood was proceeding. 

The same experiment was then performed in dogs 
subjected to two-hour shock. In these dogs the course 
of events was dramatically different. The immediate 
reaction to the transfusion was the customary one. A 
good pressor response occurred, shock disappeared, 
and for the ensuing twelve hours or so the animals 
seemed well. Moreover, the blood clearance curve 
was substantially, if not quite, as good as that in nor- 
mal dogs. On the following day, however, they were 
obviously ill, and the blood cultures were uniformly 
positive for the injected bacteria. Cultures continued 
to be positive thereafter, and all but 1 of the entire 
series died within twenty-four to ninety-six hours. 
Cultures of the blood, liver and spleen at death were 
positive for the injected bacteria. 

From these data it is evident that the scavenger 
action of the blood during the first six hours after in- 
jection of the bacteria is not seriously interfered 
with, but the antibacterial mechanisms are severely 
damaged. 

How long does this gross damage persist? To an- 
swer this question 5 different series of dogs were sub- 
jected to two-hour shock, and the bacteria injected 
immediately after transfusion or twelve, twenty- 
four, thirty-six or forty-eight hours after the trans- 
fusion. All those injected at twelve hours died. Those 
in the twenty-four-hour series were very sick or dying 


| 
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at the time they were killed. The cultural data were 
the same as those for dogs injected after an hour in 
shock. Whereas most of the thirty-six-hour dogs sur- 
vived, the cultural data showed that the antibacterial 
function had not yet fully recovered. All the forty- 
eight-hour dogs survived, but with partial impairment 
of this function still in evidence. 


DISCUSSION 


Since Esch. coli, which in the healthy dog is rela- 
tively nonvirulent, possesses lethal power in a dog sub- 
jected to hemorrhagic shock of only two hours’ dura- 
tion, the antibacterial defense must be considered to 
be virtually abolished. Relapse into shock, which 
sometimes follows a good initial response to blood- 
volume therapy, may be due to continuing loss of 
blood volume. When it cannot be so accounted for, 
one should consider the evidence given that in the 
recovery phase the organism continues to be more 
vulnerable than usual to bacterial activity because of 
the slow return of the normal antibacterial potential. 

A possible explanation for the collapse of this vital 
function is the failure of protein synthesis in shock. 
Thus, when the circulation of the healthy dog is de- 
pleted of fibrinogen or prothrombin, the normal titer 
is restored in about sixty hours. After hemorrhagic 
shock lasting only an hour, this interval is prolonged 
to one hundred and eighty to two hundred and forty 
hours. If the continuous production of certain pro- 
teins (for example, enzymes in the reticuloendothelial 
system, and immune globulins) necessary for effective 
antibacterial defense is similarly interfered with, one 
can expect a poor to absent defense against bacteria 
not only during the shock state but also for some days 
afterward. 


Since the dog is a species that normally harbors 
bacteria in its tissues, what relevance do these obser- 
vations have for species whose tissues are normally 
sterile? In oligemic shock associated with open wounds 
or burns, where bacterial contamination can be taken 
for granted, these observations are relevant. Even in 
the absence of such obvious portals of entry, a sterile 
species can be subject to the effects of bacterial action 
during oligemic shock.?* Thus, the normal tissues of 
the white rat are sterile. The muscles of the tourni- 
queted extremities of the rat are also sterile as long 
as the tourniquet remains applied, even up to twenty- 
four hours. But within two or three hours of removal 
of the tourniquet clostridia begin to appear in these 
muscles. Twenty-four to forty-eight hours later cul- 
tures of the injured muscles are uniformly positive for 
clostridia, whereas the tissues proximal to the site of 
application of the tourniquets remain sterile. 

These observations demonstrate that clostridia nor- 
mally invade from the intestine even in a sterile spe- 
cies, but that they do not survive in healthy tissues be- 
cause of a naturally effective bactericidal defense, 
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which is lost only in the injured tissues.* Since the rat 
in hemorrhagic shock, produced by the same technic 
as for the dog, is also protected by antibiotics,”* it ap- 
pears that irreversibility to transfusion in the rat may 
also be due to bacteria. Bacteria have not been dem- 
onstrated in the tissues of shocked rats immediately af- 
ter death from ineffective transfusion, but some hours 
after death 25 per cent of the cultures of the back 
muscles are positive for clostridia. The barriers to 
invasion are presumably far from solid in both rat and 
dog. Hence, these species differ not so much in the 
firmness of these barriers as in their ability to destroy 
bacteria after invasion. If this faculty is lost in the 
rat, as it is in the dog, as a result of hemorrhagic 
shock, such bacteria may acquire sufficient virulence 
to be lethal. 

If these considerations of the development of ir- 
reversibility to transfusion in hemorrhagic shock are 
valid, they are even more so when fluid-volume ther- 
apy fails in shock associated with open wounds, burns 
or other types of massive tissue injury in which bac- 
terial contamination may be taken for granted. For 
such a failure may signify that the refractory state is 
due to a bacterial factor that has become operative 
in the meantime. 


It is said that refractoriness to fluid-volume therapy 
is frequently present in the absence of any evidence of 
bacterial activity. But conclusive evidence required 
to exclude a bacterial factor is far more than has been 
adduced. The exclusion of bacterial action cannot be 
affirmed by the absence of the usual local or consti- 
tutional responses to infection, since these require the 
mobilization of defense mechanisms that are demon- 
strably weakened in shock.?*-*® If a wound is present 
much more testing than is commonly done would be 
required to exclude the action of pathogenic bacteria 
as a cause for a refractory response to adequate fluid- 
volume therapy. Even when fully exploited, ordinary 
clinical technics for assessing the presence of patho- 
genic bacteria and their toxicity may not suffice, for 
the experimental data demonstrate that vascular col- 
lapse may be the only evidence of the toxic action of 
bacteria. 

It is necessary to consider not only obvious bacterial 
contamination of wounds, but also the possibility of 
invasion across presumably intact barriers, such as the 
respiratory and gastrointestinal tracts. Invasion of the 
body by bacteria even in the healthy state is probably 
going on continuously.*°*? Otherwise, it would be dif- 
ficult to explain the constant presence of intestinal 
bacteria in the tissues of the dog and other species or, 
in man, the deposition of bacteria (usually intestinal 
flora) at sites of obstruction to the continuous flow of 
fluids, as in ureteral stricture or choledocholithiasis. 

This does not imply that peripheral vascular col- 
lapse, which persists after replacement of a fluid-vol- 

*It has been also observed that a strain of Streptococcus viridans, 

iven to a rat orally or intravenously, can recove from the tourni- 


pati muscles, but from no other tissues, even shock that nor- 
y follows is prevented by prompt and adequate fluid therapy. 
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ume deficit or which occurs in the absence of such a 
deficit, is always due to a bacterial toxin. Presumably 
many toxins are capable of causing shock that will not 
yield to fluid-volume therapy. But if prolonged hem- 
orrhagic shock, by virtue of the loss of antibacterial 
defense mechanisms, can invite the added burden of 
shock due to bacterial action, the same thing may hap- 
pen in severe and prolonged shock produced by any 
agent. Therefore, in the treatment of traumatic shock, 
however induced, that persists in spite of a restored 
fluid balance, one should consider the possibility that 
a superimposed bacterial activity is operating, how- 
ever remote its likelihood from the evidence that exist- 
ing methods of detection provide. 


CONCLUSION 


From the experimental data presented the benefit 
to be expected from antibiotic therapy in shock will 
depend, as in any infection, not only on the suscepti- 
bility of the offending bacteria to the antibiotic em- 
ployed but also on the amount of toxin that has been 
released before the delivery of an adequate concen- 
tration of the appropriate antibiotic to the sites of 
bacterial action and finally on the extent to which the 
normal antibacterial defenses have been impaired. 
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APPENDICITIS IN CHILDREN 


STEPHEN W. Meacuer, M.D.,* H. Cranpon, M.D.,f ALEXANDER J. A. CAMPBELL, M.D.f 


BOSTON 


EVIEW was made of all children under thirteen 

years of age subjected to appendectomy at the 
Boston City Hospital from January 1, 1950, to Jan- 
uary 1, 1953. Included in this series, which totaled 
405 cases, were 43 in which elective “interval ap- 
pendectomy” was performed. The findings in this 
subgroup, including the rate of diagnostic error, were 
taken into account in all calculations. Objection may 
be made to the inclusion of “interval appendectomy” 
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in this series on the ground that this procedure does 
not represent surgery for appendicitis. We believe 
that this point is technically correct but unrealistic. 
From a practical standpoint, in our opinion, “interval 
appendectomy” does represent a definite, if small, 
part of the problem of appendicitis: the surgeon op- 
erates to remove an appendage that is troublesome, 
if not inflamed, hoping by this means to alleviate 
symptoms or reduce the mortality and morbidity of 
appendicitis. 

All patients were examined by at least one member 
of the visiting staff before operation, The vast major- 
ity of operations were performed by members of the 
house staff. The pathologist’s gross and microscopi- 


ak 
30 


cal diagnoses were regarded as final on all specimens 
submitted. In this entire series there was but 1 fatal 
case, the death on the operating table of a seven- 
year-old child with a ruptured appendix who was 
given a spinal anesthetic. Forty-five minutes after 
administration of the anesthesia cardiac arrest oc- 
curred that did not respond to the usual methods of 
resuscitation, including cardiac massage. The over- 
all mortality rate was thus 0.24 per cent. 

Some form of appendiceal disease was found in 
74.07 per cent of the children in this series. Thus, 
there was a diagnostic error of 25.9 per cent, which 
is designated the rate of “negative” diagnostic error, 
since the operative findings in this 25.9 per cent were 
negative for appendicitis. The final diagnoses of all 
cases are listed in Table 1. Of the group with a find- 
ing of appendiceal disease at operation 2 out of 3 
had acute appendicitis only, 1 in 5 showed perfora- 
tion without abscess, and 1 in 13 had frank abscess 
formation. Among the 105 patients without appen- 
diceal disease approximately 1 in 3 had no demon- 
strable abnormality at operation, whereas 4 in 7 were 
concluded to have mesenteric adenitis — a diagnosis 
admittedly open to some question. Three children 
with tubal disease had symptoms and signs easily 
confused with appendicitis, each having a present 
illness of less than twenty-four hours. Likewise, the 
patients with ruptured ovarian cyst, Meckel’s diver- 
ticulum with volvulus, abscess of the ileal mesentery 
and primary peritonitis presented clinical and labora- 
tory findings similar to those observed in appendicitis. 


TasLe 1. Final Diagnoses in 405 Children Subjected to 
Appendectomy. 

D1acnosis No. or Cases 
Acute appendicitis 205 50.63% 
Perforaied appendix 60 
Mesenteric adenitis 60 14.82% 
No finding 30 7.40 
Appendiceal abscess 23 5 
Oxyuris infestation f 1 
Dysmenorrhea 
Salpingitis 3 


Ad re: of appendix 3 
Ruptured ovarian cyst 2 
Meckel’s diverticulum, with volvulus ........ 
Abscess of mesentery 


Chronic appendicitis 
Pyelonephritis 


Total 


“405 


On the other hand 3 patients with dysmenorrhea 
were subjected to appendectomy during the second 
day of their menses. Operation might have been 
avoided in 4 patients with trigonitis, gastroenteritis, 
pyelonephritis and overdistended bladder if they had 
been more carefully evaluated. This group of 7 cases 
we consider to represent “obviously avoidable” di- 
agnostic error. The rate of obviously avoidable, nega- 
tive diagnostic error for this series was thus 1.7 per 
cent. 
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AcE DISTRIBUTION 


The case distribution according to age for the vari- 
ous forms of appendicitis and for mesenteric adenitis 
is shown in Figure 1. In this series appendicitis did 
not occur under two years or mesenteric adenitis under 
three years of age. The number of cases of acute 
appendicitis increased almost steadily for each year of 
life after two years. Mesenteric adenitis, on the other 
hand, was relatively infrequent until the sixth year, 
when its incidence began to rise sharply, reaching a 
maximum in the eighth year of life; thereafter it 
remained at a relatively constant level. Appendiceal 
abscess appeared to be most frequent in the fourth 
year of life in this series. 


Sex DIsTRIBUTION 


In acute appendicitis and appendiceal abscess, 
males outnumbered females in a ratio of 2:1. This 
ratio was reversed in the cases in which no disease 
was found and was equal for both sexes in mesenteric 
adenitis and perforated appendix. 


DuRATION OF SYMPTOMS 


The duration of the present illness before admission 
in the various forms of appendiceal disease and in so- 
called mesenteric adenitis is compared in Table 2. 


No. or APPENDIX 
Cases 

Appendicitis 
Perforated 

or 

sok Mesenteric adenitis 
20 


Ace in YEARS 


Ficure 1. Distribution of Patients according to Age. 


Only 13.8 per cent of patients with acute appendi- 
citis had a present illness extending beyond forty-eight 
hours as compared to 31.6 per cent of those with 
perforated appendix and 54.6 per cent of those with 
appendiceal abscess. 


SYMPTOMS AND SIGNS 


The frequency of major symptoms and signs and 
the laboratory findings among all patients with ap- 
pendicitis in some form or with mesenteric adenitis 
are presented in Table 3. 
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Abdominal pain was frequently difficult or impos- 
sible to localize in the younger age groups; neverthe- 
less, in all but 6 patients, or 97.7 per cent, with some 
form of appendiceal disease a history or suggestion of 
abdominal pain could be elicited. Pain was localized 
in the right lower quadrant in 70.7 per cent of the 
patients with acute appendicitis, 50 per cent with 
mesenteric adenitis and only 26.7 per cent with per- 
forated appendix. The classic shift of pain from 
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in 83.3 per cent of patients with perforated appendix 
and 91.3 per cent with appendiceal abscess, but was 
of no value in differentiating acute appendicitis from 
mesenteric adenitis, since elevations were equally dis- 
tributed between these two groups. 

The white-cell count was considered to be within 
normal range if it was below 12,000. By this criterion, 
elevated counts were seen in 92.4 per cent of patients 
with perforated appendix, 87 per cent with appen- 


TaBLe 2. Duration of Illness. 


Driacnosis No. or DuRATION UP TO 
aT Cases 24 Hr. 
OPERATION 
Acute % 
appendicitis 205 66.2 
Mesenteric 
adenitis 60 52.7 
Ruptured 
appendix 31.7 
A diceal 
23 9.0 


DuRaTION OF DwuRATION OF DuRATION OVER 
24 To 48 to 72 Hr. 72 Hr. 
% % % 
20.0 8.7 5.1 
12.0 12.0 23.3 
36.7 25.0 6.6 
36.4 18.2 36.4 


periumbilical region to right lower quadrant occurred 
in 39 per cent of the patients with acute appendicitis, 
11.6 per cent with mesenteric adenitis and only 1.7 
per cent with perforated appendix, and was not 
found in any with appendiceal abscess; one wonders 
if this low incidence in the cases of perforated ap- 
pendix and appendiceal abscess is not an outstanding 
reason for the delay in hospitalization of these patients. 

A history of nausea was difficult to evaluate in this 
series. Vomiting occurred in 93.3 per cent of the 
patients with perforated appendix, 75.1 per cent with 
acute appendicitis, 65.2 per cent with appendiceal 
abscess and 53.3 per cent with mesenteric adenitis. A 
history of constipation was significantly more frequent 
in those showing appendiceal disease at operation. A 
history of diarrhea was most commonly elicited in 
patients with perforated appendix or appendiceal ab- 
scess. 

No remarkable variation in the incidence of res- 
piratory infection was noted between the patients 
with various forms of appendicitis and those with 
mesenteric adenitis. 

Abdominal tenderness was extremely common in 
all groups in this series. However, spasm of the ab- 
dominal musculature was recorded in 73.4 per cent of 
the patients with acute appendicitis, 93.3 per cent 
with perforated appendix, 56.5 per cent with appen- 
diceal abscess and only 11.6 per cent with mesenteric 
adenitis. 

Peristalsis, on auscultation of the abdomen, was 
frequently diminished in patients with appendiceal 
abscess, and almost invariably diminished in those 
with perforated appendix. {n no patient with per- 
forated appendix was there increased peristalsis; ab- 
sent peristalsis was most frequent in these cases and 
was never found with mesenteric adenitis. 

The clinical temperature was found to be elevated 


diceal abscess and 80.5 per cent with acute appen- 
dicitis. On the other hand, the count was elevated in 
only 43.5 per cent of patients with mesenteric adenitis. 

Of this entire series 12 patients with appendiceal 
disease at operation were found to have been in the 
hospital for more than twelve hours before surgery. 
The records of all 12 were carefully reviewed, per- 
tinent findings appearing in Table 4. In 11 an in- 
correct diagnosis was made on admission, and opera- 
tion inadvertently deferred from fifteen hours to five 
days. It will be noted that in every one of the cases 
misdiagnosed on entry the patient complained of 
abdominal pain, and all but 1 had an elevation of 
temperature or vomiting, or both; only 1 showed no 
abdominal tenderness, and only 1 failed to have a 
leukocytosis. An incorrect diagnosis of mesenteric 
adenitis was made in 5 of these cases, and one of 
acute upper respiratory infection, gastroenteritis and 
pyelitis in 2 cases each. 

In addition to these 11 patients with some form of 
appendicitis misdiagnosed at the time of admission 
4 operated on electively for “interval appendectomy” 
were found to have acute or subacute appendicitis at 
the time of laparotomy. The errors of diagnosis herein 
represented are termed “positive,” and the rate of 
“positive” diagnostic error for this series was thus 4 
per cent. 


INTERVAL APPENDECTOMY 


Study of the 43 patients undergoing “interval ap- 
pendectomy” included a two-year follow-up question- 
naire sent to all parents. Of these patients 5 had 
appendicitis, which was acute in 2, subacute in 2 and 
chronic in 1, and in 3 oxyuris infestation was found 
by the pathologist. Of the remainder, 4 were reported 
to have bands or adhesions of the appendix, 17 mes- 


. 
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enteric adenitis, and 14 no positive findings whatso- 
ever at operation. All patients in this group gave a 
history of one or more episodes of acute abdominal 
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to be better after interval appendectomy, and only 1 
was considered to have received no benefit from the 
operation. 


TaBLeE 3. Incidence of Major Clinical and Laboratory Findings.* 


ing no disease of the appendix in this group, the 
parents of 24 could be located; 7 could not be 


DIscUSSION 


Sex ABDOMINAL PAIN NAusEA Vomit- Consti-  Drar- Uprer Aspom- SpasM REBOUND 
Diacnosis ING PATION RHEA INAL TENDER- 
GENERAL RIGHT SHIFTING ATORY TENDER- NESS 
UMBILI- LOWER INFEC- NESS 
CAL QUAD- TION 
M F RANT 
% To % % % %o % % %o % 
Acute ap- 
pendicitis 62.9 37.1 28.3 70.7 39.0 56.6 75.1 16.1 9.2 23.4 95.6 73.4 51.4 
Mesenteric 
adenitis 55.0 45.0 48.3 50.0 11.6 46.6 53.3 1.6 11.6 26.6 90.0 11.6 16.7 
Perforated 
appendix 51.7 48.3 71.7 26.7 1.7 33.3 93.3 21.7 20.0 16.7 93.3 93.3 58.7 
No abdom- 
inal lesion 35.1 64.9 43.2 56.7 24.3 30.0 40.6 10.7 8.1 24.3 78.3 21.7 27.0 
A dic- 
65.2 174 27 174 870 565 56.5 
*Figures represent percentage of total in each diagnostic group. 
pain before operation. Among the 31 patients show- 


The rates of diagnostic error and of mortality were 


TaBLe 4. Data on Patients with Delayed Operation. 


Case AcE 
No. 
yr. 
1* 4 
2 9 
3 12 
4 9 
5 7 
6 4 
7 6 
8 12 
9 7 
10 11 
11 12 
12 9 


D1aGnosis 


ON ADMISSION 


Gastroen- 
teritis 


Mesenter- 
ic adenitis 


Mesenteric 
adenitis 

Pyeloneph- 
ritis 


Mesenteric 
adenitis 


PATHOLOGICAL 


IAGNOSIS 


Appendic- 


Appendic- 
Appendic- 
Appendic- 
eal abscess 


Appendic- 


Perforated 
appendix 


Perforated 
appendix 


Perforated 
appendix 
ea 
Acute a 


Early acute 


appendicitis 


NAUSEA 


Absent 


Present 


Absent 


Absent 


Absent 


Present 


Absent 


Absent 


Absent 


Absent 


Present 


Absent 


VomMITING 


Absent 


Present 


Present 


Present 


Present 


Present 


Present 


Present 


Present 


Absent 


Absent 


Present 


Ricut Lower- _— Pert uMBIL- 
Qu 


ADRANT ICAL 

Pain 
Absent Present 
Absent Present 
Absent Present 
Absent Present 
Absent Present 
Present Present 
Absent Present 
Present Present 
Present Present 
Absent Present 
Present Absent 
Absent Present 


SHIFTING 
PaINn 


Absent 


Absent 


Absent 
Absent 


Absent 


Absent 


Absent 
Absent 
Absent 


Absent 


Absent 


Absent 


RESPIRATORY 
INFECTION 


Absent 


Present 


Absent 


Present 


Absent 


Present 


Absent 


Absent 


Absent 


Present 


Absent 


Absent 


*Operation deferred for preparation. 
+Diagnosis delayed by lack of signs. 


traced. Results of the questionnaire sent out to the 
parents are presented in Table 5. Twenty of the 24 
children in this group were considered by their parents 


of prime interest in this survey. Diagnostic error was 
classified as negative when the patient was mistakenly 
thought to have disease and positive when unsuspected 


F Apgentic- | 
eal abscess 
| 
viral disease. 
mesenteric 
adenitis. 
piratory 
infection; 
gastroen- 
teritis. 
tis; mesen- 
teric ade- 
nitis. 
orrhagicum 
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appendicitis was found. It is our belief that, although was 25.9 per cent, a figure almost identical with that 
the rate of diagnostic error must be kept as low as reported by Ward-McQuaid! in 500 cases. An effort 
possible, overemphasis on a low rate of negative diag- must be made to lower this rate. Nevertheless, we 


3 (Concluded). 


RECTAL NorMAL ELEVATED ABSENT DIMINISHED INCREASED SUBNORMAL NorMAL ELEVATED 
TENDER- WHITE- WHITE- PERISTALSIS PERISTALSIS PERISTALSIS TEMPERATURE TEMPERATURE TEMPERATURE 
NESS CELL CELL 
Count Count 
% To % % %o % % % % 
67.3 19.5 80.5 6.3 16.1 5.9 4.9 30.2 62.9 
50.0 56.5 43.5 _— 6.6 5.0 6.6 31.6 61.6 
75.0 7.6 92.4 26.7 30.0 — — 16.7 83.3 
64.8 54.1 21.6 2.7 8.1 10.7 2.7 40.6 * 56.7 
8.7 13.0 87.0 13.0 34.8 8.7 8.7 — 91.3 


nostic error may increase the rate of positive diagnostic | wonder if attempts to reduce it to a level of 2 per cent, 
error, whereby the mortality rate from appendicea! as recently suggested,” would not increase the rate of 
disease per se will be increased. This is particularly positive error and thus the mortality rate of appen- 


TasBLe 4 (Concluded). 


TEMPERA- PuLse Diar- ConstI- ABDOMI- SPpasM REBOUND _—~PERISTAL- REcTAL DwuRATION Detay WHITE- 
TURE RHEA PATION NAL TEN- TENDER- s TENDER- oF Symp- BEFORE 
DERNESS NESS NESS TOMS OPERATION Count 
°F. days hr. x10 
102.0 110 Absent Absent Present Absent Absent Diminished Absent 10 14 25.0 
101.8 138 Absent Absent Present Absent Absent Normal Present 2 73 11.7 
102.8 112 Present Absent Present Absent Absent Normal Absent 21 120 12.3 
102.0 94 Absent Absent Absent Absent Absent Normal Absent 2 16 12.5 
101.4 136 Absent Absent Present Absent Present Diminished Absent 2 15 20.0 
104.6 80 Absent Absent Present Absent Absent Increased Absent 14 17 17.8 
100.4 100 Absent Absent Present Absent Absent Normal Present 3 20 12.0 
98.2 90 Absent Present Present Absent Absent Normal Absent 1 24 14.4 
98.6 120 Absent Present ‘Present Absent Absent Normal Present 2 24 16.8 
98.0 _— Absent Absent Present Absent Absent Normal Absent 1 120 12.5 
99.8 Of Absent Absent Present Absent Absent Normal Absent VY 36 14.1 
101.0 90 Absent Absent Present Present Absent Normal Absent 2 24 — 


true in children, in whom the symptoms and signs of dicitis. In this series the only fatal case occurred in a 
appendicitis may be bizarre or minimal. The rate of seven-year-old child on the operating table after ad- 
negative diagnostic error in this series of 405 cases ministration of a spinal anesthetic. In this regard 


j 
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we heartily agree with Gross® that ether anesthesia is 
the anesthesia of choice in children. The over-all 
mortality of 0.24 per cent was precisely that described 
by McLanahan.* 


TaBLe 5. Results of Operation according to Questionnaires 
Returned for 24 Children. 


REsuLT No. oF 

Cases 
Child felt better after operation 20 
hild felt worse after operation 0 
Child felt same after operation 4 
No ae since operation 14 
pain since operation 10 
As an “ pain as before operation 0 
Parent considered operation to have helped child 23 
Parent did not consider operation to have helped child 1 


Review of the symptoms and signs in this series 
reveals that in children the most reliable criteria for 
establishing the diagnosis of appendicitis are, in order 
of importance, abdominal pain, vomiting, low-grade 
fever, leukocytosis, increased spasm of the abdominal 
musculature on the affected side and localized tender- 
ness. Diminished or absent peristalsis and extreme 
rectal tenderness or rectal mass are significant findings. 

This series suggests that in carefully selected patients 
with a history of recurrent abdominal pain, “interval 
appendectomy” is likely to yield a favorable result. 

From a comparison of mortality figures of previous 
years in this hospital it is our unavoidable conclusion 
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that the antibiotics have helped materially in reducing 
the mortality rate of appendicitis. 


SUMMARY AND CONCLUSIONS 


In a survey of all children under thirteen years of 
age subjected to appendectomy at the Boston City 
Hospital from 1950 to 1953, 74.07 per cent had some 
form of appendiceal disease. The negative diagnostic 
error rate was thus 25.9, and the positive rate 4 per 
cent. The over-all mortality was 0.24 per cent, the 
one fatal case occurring in a child given a spinal 
anesthetic. 

The symptoms and signs of appendicitis are re- 
viewed. 

Among 45 patients undergoing “interval appendec- 
tomy” 20 of the 24 subsequently located were reported 
improved by their parents. 

Although attempts must be made to lower the rate 
of diagnostic error of this series caution should be 
exercised lest the rate of positive diagnostic error, and 
thereby the mortality rate, be increased. 
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LINEAR X-RAY SHADOWS IN ACQUIRED PULMONARY 
HEMOSIDEROSIS AND CONGESTION* 


G. FLeiscHNeEr, M.D.,+ anp LEopotp Reiner, M.D.{ 


BOSTON 


AINT horizontal linear shadows are often observed 

in the lower lateral fields of the lung on roent- 
genograms of patients suffering from either acute or 
chronic recurrent pulmonary congestion, particularly 
in severe mitral stenosis. We have seen identical lines 
in pulmonary hemosiderosis in the absence of acute 
pulmonary congestion. This observation has not previ- 
ously been recorded, either in the original descrip- 
tions of the latter condition by Rosenhagen’ and 
Zdansky’ or in the more recent comprehensive reviews 
by Scott et al.* and Pendergrass and his co-workers.* 

These linear shadows are usually best seen just 


*From the departments of Radiology and Pathology, Beth Israel 
pital cad rd Medical Sch 


ology, Tu College 


{Clinical auociate in pathology, Harvard Medical School; smociat 


radiology, Hara, Medical Seto! instructor in radi- 
M School; director, Department of Radiology, 


above the costophrenic angle along the lateral chest 
wall, on the routine posteroanterior view. However, 
at times they are depicted to better advantage along 
the lateroposterior chest wall, on the oblique roent- 
genogram. They are arranged perpendicularly to the 
lateral chest wall and may be visible for as high as 8 
to 10 cm. above the costodiaphragmatic angle. They 
are delicate, ranging from mere visibility to a width 
of 0.1 to 0.2 cm. They usually do not extend into the 
lung fields for more than 1 to 3 cm. They are spaced 
0.5 to 1.0 cm. apart. 

The nature of these linear shadows has not been 
determined. Some writers regard them as small areas 
of atelectasis, and others as bands of interstitial fibro- 
sis. Kerley® considers them to be caused by engorged 
lymphatics or interstitial edema. 

These linear shadows may be either persistent or 
fleeting. 


| 


Vol. 250 No. 21 


PERSISTENT SHADOWS 


For many years our search for the anatomic sub- 
stratum of these lines had been unsuccessful. By com- 
paring their arrangement with the normal lung archi- 
tecture, we have long suspected these lines to corre- 
spond to interlobular septums made prominent by 
some undetermined mechanism. Recently, we had the 
good fortune to study holoptic microtome sections of 
several different lungs kindly furnished us by Dr. J. 
Gough,® of Cardiff, Wales. Sectioned at 400-micron 
thickness by a special method developed by him in 
collaboration with I. E. Wentworth, these large slices 
comprised the whole lung and thus provided unpar- 
alleled insight into the pulmonary topography. Gough 
has been mainly interested in anthracotic pneumo- 
coniosis observed in Welsh coal miners. In prepara- 
tions of slight and moderate anthracosis of the lungs, 
the coal pigment deposited along and within the in- 
terlobular septums made the pattern of the septums 
stand out quite prominently. Figure 1, a photograph 


FicurE 1. Photograph of a Lung Specimen (Natural Size) 
from a Patient with Moderate Anthracosts. 

The coal pigment is arranged mainly along the interlobular 

septums (black lines perpendicular to the pleural surface of 
the lung, some of them marked by arrows). 


in natural size of a section of such a specimen, shows 
a marked similarity in arrangement between these 
coal-impregnated interlobular septums and the hori- 
zontal lines in question on our roentgenograms. To 
avoid misunderstandings it is emphasized that coal 
deposits of this kind, being radiotranslucent and pro- 
ducing little or no fibrosis, are not necessarily visible 
on a roentgenogram. 

One of Dr. Gough’s specimens was from a patient 
with long-standing mitral stenosis showing brown in- 
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duration of the lung and recent pulmonary embolism 
with infarct formation. A slice of this lung, treated 
with Prussian-blue stain for the demonstration of iron 
pigment, showed dark-blue lines against a background 
of diffuse, lighter blue. The over-all arrangement, 
spacing, width and length of these blue lines followed 


Figure 2. Photograph of the Lung from a Patient with 
Mitral Stenosis (Prussian-Blue Stain, Natural Size), Show- 
ing the Main Interlobar Fissure. 


To the left is the lingula, showing widened interlobular 

septums with hemosiderin on each side. In the lower lobe, 

on the right, are dark lines caused by hemosiderin deposits 
(arrows). 


the pattern of the interlobular septums (Fig. 2). 
Preferential accumulation of iron pigment along in- 
terlobular septums in the hemosiderotic lung was de- 
scribed and illustrated by Ceelen’ in 1931 in his Fig- 
ures 3a and 5. 


Histologic Observations 


In addition to 4 cases in which these lines had been 
observed on roentgenograms during life, the routine 
microscopical slides of the lungs in 6 cases with au- 
topsy diagnosis of chronic passive congestion were re- 
viewed. Thirty-four slides (average thickness, 8 mi- 
crons) ranging from 2 to 7 slides per autopsy were suit- 
able for analysis of the localization of hemosiderin in 
the lobular architecture of the lung. In the majority of 
the cases hemosiderin pigment appeared accentuated 
in a linear fashion, in relation to interlobular septums 
under low-power microscope scanning. This accentua- 
tion was usually less obvious than that in Dr. Gough’s 
much thicker sections. In several of these lungs hemo- 
siderin had also become concentrated about broncho- 
arterial trunks, but truncal accentuation without si- 
multaneous septal concentration was rare. Hemo- 
siderin-laden macrophages were also commonly pres- 
ent throughout the lung lobules. Thus, diffuse intra- 
lobular scattering of hemosiderin and accentuation of 
interlobular septums or bronchoarterial trunks did not 
necessarily exclude each other in the same slide or, 
in the same patient, in different slides. However, in- 
tense hemosiderosis distributed diffusely throughout 
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the lobules obscured the linear accentuation of hemo- 
siderin deposits. 

Hemosiderin macrophage accentuation in relation 
to interlobular septums consisted of two components: 
the bulk of the pigment was in air spaces abutting on 
the septums and trunks, and only relatively little was 
found within the corresponding stroma. Instead of 
flanking the septums on both sides the marginal hemo- 
siderin was often on one side. Occasionally, such 
marginal flanking of hemosiderin was on alternate 
sides once or several times as one surveyed the length 
of a given interlobular septum. 

The recognition of the linear arrangement of ac- 
cumulated hemosiderin, even in sections as thin as 
8 microns, is thus conditioned mainly by three fac- 
tors: the intraseptal deposition of hemosiderin (oc- 
casionally hemosiderin was deposited on a nucleus of 
anthracotic pigment, suggesting that the intrapulmo- 
nary disposition of these two pigments follows a simi- 
lar course); the paraseptal accumulation of hemo- 
siderin macrophages; and the intensity difference of 
the septal-paraseptal bands on the one hand and the 
hemosiderin deposition in the lung lobules, as a whole, 
on the other. 

The accumulated hemosiderin macrophages, both 
inside and outside the interlobular septums or broncho- 
arterial trunks, rarely produced any fibrosis. Anatomi- 


Ficure 3. Roentgeno 
The light horizontal lines in the lateral portion are clearly 


cally, there is probably no preference of linear hemo- 
siderin accentuation for the lower lobes, an observa- 
tion also confirmed by Dr. Gough’s specimen. 

One of the slides showed paraseptal hemosiderin 
lines as well as fresh hemorrhages, which failed to 
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exhibit any paraseptal preference. From this and 
other considerations it is believed that the accentuated 
truncal and septal distribution of hemosiderin is a” 
secondary phenomenon of preferential accumulation 
of hemosiderin macrophages and clearing of the other, 
more centrolobular air spaces through migration or 
possibly expectoration. This interpretation conforms 
with Magarey’s* observations in experimental pul- 
monary hemosiderosis. 


Lobe in Case 1 (Prussian-Blue Stain, Photographed through 
an Orange Filter). 
There is preferential concentration of hemosiderin alongside 
and within two interlobular septums, which thereby come 
to stand out prominently (arrows). The intraseptal, but not 
the paraseptal, hemosiderin is commonly encrusted on an- 
thracotic centers. There is little hemosiderin in the more 
central portions of the lobules. 


Case 1 (B. I. H. M41698). A 51-year-old man, known to 
have had rheumatic heart disease for 17 years, with mitral 
stenosis and aortic insufficiency, atrial fibrillation and bac- 
terial endocarditis, had been followed by us for 3 years with 
repeated episodes of congestive heart failure. Delicate hori- 
zontal linear shadows in the lower lateral lung fields were 
visible even at times of fair compensation. Figure 3 presents 
the right-lower-lung field of a chest roentgenogram obtained 
3 weeks before death. Autopsy confirmed the clinical diag- 
nosis and revealed pulmonary hemosiderosis of mild to mod- 
erate degree. Figure 4, a low-power view of a microscopical 
section from the lateral portion of the right lower lobe, shows 
iron pigment arranged in a linear fashion along 2 inter- 
lobular septums approximately perpendicular to the pleural 
surface of the lung. 


Iron with an atomic weight of 56 is known to ab- 
sorb roentgen rays sufficiently to cast flecky shadows 
if accumulated in nodular fashion. If deposited se- 
lectively in a plane fashion and met tangentially by 
the roentgen beam, it will cast a linear shadow. In 
the superficial (that is, the subpleural) layers of the 
lung, many interlobular septums are perpendicular to 
the lateral chest wall, and, with the subject in erect 
position, many septums will be in a horizontal plane. 
The horizontal beam, such as that used for the rou- 
tine chest roentgenogram, hits these septums in a 
parallel or tangential fashion. These anatomic and 
physical facts, combined with the accentuated ac- 
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cumulation of hemosiderin along the interlobular sep- 
tums, leave little doubt that the horizontal linear 
shadows are cast by iron-coated interlobular septums. 
Although, in the histologic sections, there is no restric- 
tion of iron deposition to the dependent parts of the 
lung, the roentgenologic and anatomic considerations 
presented above adequately explain why these lines 
are best recognized in the lower lateral portions of 
the lung fields. 

We have seen identical linear shadows in some cases 
that presented the full appearance of acquired pulmo- 
nary hemosiderosis with extensive nodularity through- 
out both lung fields. Even more often, however, we 
have observed them in lungs with lesser degrees of 
iron—pigment deposition—that is, without such dis- 
seminated nodularity. 


TRANSIENT SHADOWS 


Although the persistent horizontal linear shadows 
can be verified in the pathological specimen the iden- 


Ficure 5. Section of the Right one Lobe i in ae 2. 


tification of linear shadows of fleeting character is 
more difficult. 


Case 2 (B.1.H. M35162). A 58-year-old woman with 
rheumatic mitral stenosis had been under observation for 
several years. X-ray examination of the right-lower-lung 
field of the -_ in August, 1951, showed no gross abnor- 
mality i 3) She was readmitted to the hospital for 
congestive eart failure on October 31, 1952. There was 
roentgenologic evidence of severe pulmonary congestion. In 
addition horizontal linear shadows in the lateral portions of 


both lower-lung fields were observed (Fig. 6). Treated 
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with bed rest, digitoxin, aminophylline and a low-salt diet, 
the patient improved within a few days. Four days later 
the pulmonary congestion had subsided, and the linear 
shadows had receded to questionable visibility (Fig. 7). 
The horizontal linear shadows in Case 2 are char- 
acterized by their fleeting nature. Their striking roent- 
genographic and morphologic similarity to the lines 
seen in hemosiderosis suggests that they, too, are cast 
by interlobular septums. Because they are transient, 
however, a fugitive anatomic substratum might be ex- 
pected. Since they appear with the clinical onset of 
pulmonary congestion and regress, or vanish complete- 


Ficure 6. Film of the Chest. in Case 2 Taken on October 
30, 1952, When the Patient Was in Congestive Heart Failure 
(Note the White Horizontal Lines). 


ly, simultaneously with clinical improvement of the pa- 
tient, we conclude that the interlobular septums have 
become widened and thus visible radiologically on 
account of absorption of edema fluid.* Anatomically, 
Parker and Weiss'® described and illustrated such 
edematous widening of the interlobular septums in 
mitral stenosis. It is of particular significance that this 
occurred without concomitant intra-alveolar edema of 
the adjacent lung tissue. 

Recently, we were impressed by the observation of 
a patient suffering from mitral stenosis. Horizontal 
lines that had been present for a considerable time 
disappeared after a successful valvuloplasty, and at 
the same time the basic radiolucency of the lung fields 
increased. 

As exemplified by Case 2 edema of the interlobular 
septums seems the best explanation of the transient 


reve to normal can o an interpretation of these 
interstitial ede 
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nature of the linear shadows. Yet hemosiderin, once 
present, may also disappear, however slowly, either 
by expectoration if intra-alveolar or, among other 
possibilities, by migratory displacement if interstitial. 
Thus, in the case of valvuloplasty referred to above, 


Ficure 7. Film of the Chest in Case 2 papetieis a 
The horizontal lines have almost disappeared. 


the disappearance of the linear shadows may have 
been due not only to diminution of chronic interstitial 
edema but also to dissipation of hemosiderin once the 
element of vascular stasis, responsible for further 
hemorrhages and hemosiderin production, had been 
corrected. 


DIscussIoNn 


The similarity of the general arrangement of the 
horizontal lines observed in the roentgenograms to 
the structural arrangement of the interlobular septums 
suggested close correspondence. A certain degree of 
preferential concentration of iron pigment alongside 
and within the interlobular septums in the hemo- 
siderotic lung provided a substrate that could be con- 
firmed in the pathological specimen. By analogy, 
similar transient linear shadows were interpreted, in 
cases of pulmonary congestion, as edematous inter- 
lobular septums. We have observed similar shadows 
in occasional cases of pneumoconiosis and diffuse pul- 
monary fibrosis, in which it is assumed that the inter- 
lobular septums become visible by fibrous thickening. 

These short horizontal lines, once their nature is 
recognized, can hardly be mistaken for anything else. 
Plate-shaped areas of atelectasis are usually much 
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thicker and extend more deeply into the lung. They 
are hardly spaced in this regular fashion of pulmo- 
nary lobules even if they are multiple. Intrapulmo- 
nary scars of infarcts or of interstitial extensions of 
pleurisy are coarser and mostly accompanied by visible 
pleural thickening. 

We do not think that one can distinguish, on a 
single roentgenogram, between lines caused by hemo- 
siderin deposits and those caused by edema of the in- 
terlobular septums. The whole clinicoroentgenologic 
setting, however, and persistent versus fleeting be- 
havior, as observed over a period of time, will usu- 
ally allow for final distinction. 

The arrangement of edema fluid in the lung is 
subject to factors largely unknown in the individual 
case. In a given case, however, the increase and de- 
crease of these edema lines have been found to re- 
flect very well the change in the degree of moisture 
in the lung parenchyma. 


SUMMARY AND CONCLUSIONS 


Thin horizontal linear shadows occur in the lateral 
lower-lung field of chest roentgenograms of patients 
with acute or long-standing recurrent pulmonary con- 
gestion, mainly in patients with mitral-valve disease. 
These lines are perpendicular to the lateral chest wall, 
parallel to each other and spaced 0.5 to 1.0 cm. apart. 
They extend into the lung field for 1.0 to 3.0 cm. 
They may be persistent or transient. 

The persistent lines are shown to be cast by hemo- 
siderin preferentially appearing alongside and within 
interlobular septums. In patients with chronic pul- 
monary congestion these lines may or may not be ac- 
companied by other roentgenologic evidence of pul- 
monary hemosiderosis. Indeed, linear shadows are 
more frequently observed than the generalized nodu- 
larity of the classic picture of far-advanced acquired 
pulmonary hemosiderosis and apparently reveal a 
lesser or earlier stage of this condition. 

Similar linear shadows are often seen in acute pul- 
monary congestion. They are fugitive and mostly dis- 
appear with recovery from congestive heart failure. 
Their anatomic substrate apparently is widening of. 
the interlobular septums by edema fluid. 


We are indebted to Dr. J. Gough, of Cardiff, Wales, pro- 
fessor of pathology, Welsh National School of Medicine, 
Royal Infirmary, for permission to use his special specimens 
(Fig. 1 and 2) and for advice in the preparation of this 
study. 
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MALNUTRITION OF THE NEWBORN SECONDARY TO PLACENTAL 
ABNORMALITIES 


WALTER Pick, M.D.* 


FITCHBURG, MASSACHUSETTS 


S INCE statements of neither the day of conception 
nor the date of the last menstruation are usually 
reliable, most physicians consider an infant weighing 
less than 2.5 kg. (51% pounds) to be premature. The 
diagnosis of “prematurity by weight only” is fre- 
quently made when information indicates a full-term 
pregnancy. 

Some of these infants regarded as premature solely 
because of their weight can be assumed to be hered- 
itarily small. Others are malnourished. 

Recently, 3 such undernourished infants, whose 
poor nutritional status presumably was caused by ab- 
normalities of the placenta, came to my attention. The 
clinical course was similar in all and differed con- 
siderably from the usual course in the newborn period 
of the premature infant. 


REportTs 


Case 1. G. Ch., an infant girl, was born at full term 
after an uneventful pregnancy. Labor lasted 9 hours, and 
delivery was by low forceps. The birth weight was 1.8 
kg., and the crown-heel length was 48.3 cm. The parents 
were of average stature. On physical examination the infant 
showed scant subcutaneous tissue, had a scaphoid abdomen 
and was best described as “emaciated.” The baby was ac- 


large foci of old infarction microscopically. The umbilical 
cord demonstrated thickening of the arterial walls and 
marked narrowing of the arterial lumens. 

The baby gained weight rapidly on an evaporated-milk 
formula with 7 per cent carbohydrate added. At 2 weeks 
she weighed 2.2 kg. At 4 months of age she weighed 5.6 
kg. and was 58.4 cm. tall; she was normally active and 
reached for moving objects. She sat alone at 7 months and 
walked with support at 11 months. At 1 year she weighed 
9.4 kg. and was 71.1 cm. tall (Table 1). 


Casz 2. D. W. L., a baby boy, was delivered by low 
forceps after an uncomplicated pregnancy and 7 hours of 
labor, 2 weeks after the expected date of confinement. The 
birth weight was 2.2 kg. (Table 1), and the length at birth 
was 53.3 cm. e parents were tall and heavy set. At 
birth the infant was intensely cyanotic, breathed feebly in 
spite of vigorous resuscitation and appeared almost lifeless. 

e was described as “‘marasmic.” The skin was very 
and peeling and had a yellow tint. The ribs were promi- 
nent, and practically no subcutaneous tissue was present. 
His condition was so precarious and he was so emaciated 
that the obstetrician was convinced that he could not sur- 
vive for more than a brief period after delivery. There 
was no evidence of infection and no heart murmurs or 
other anomalies. 

The placenta was friable and foul smelling. The um- 
bilical cord was stiff and yellow. On microscopical examina- 
tion the placenta showed a large area of hyalinization. The 
umbilical arteries were thick walled, and the intima demon- 
strated hyperplasia and fibrosis without inflammation. 

After 48 hours of great respiratory difficulty in spite of 
oxygen therapy the patient showed spectacular and unex- 


TaBLe 1. Data in 3 Infants with Malnutrition of the Newborn. 
No. Sex OF WEIGHT AT Periop Berore Periop WEIGHT AT 
WEIGHT DELIvery WEIGHT 2 Wk. DISCHARGE FROM BEForE 1 Yr. 
REGAINED Hospita.* WEIGHT 
DovusBLep 
kg. days kg. days wk. kg. 
Birth weight Less 
1 18 At tere 2.2 20 than 10 9.4 
2 wk. Less 
2 M 2.2 beyond 6 2.5 15 than 10 11.3 
term 
Less 
3 F 1.6 At term 4 2.1 21 than 7 _ 


*When infant weighed more than 2.5 kg. 


tive; her color was good, and there was no evidence of in- 
fection or anomalies. The cry was good, and the su 
reflex normal. 
The placenta was small, measuring 16 by 13 by 2 cm. 
It looked grossly abnormal to the obstetrician and revealed 
*Pediatrician, Burbank Hospital; clinical associate in children’s medi- 
cine, Massachusetts General Hospital. 


pected improvement on an evaporated-milk formula with 7 
r cent carbohydrate added. At 6 weeks he weighed 3.6 
g. and at 4 months, when he was 44.8 cm. long, 7.2 kg. 
He turned over at 4! months and sat alone at 5 months. 
At 1 year he weighed 11.3 kg., was 73.7 cm. tall, was able 
to pull himself into the standing position and walked with 
little support. 
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Case 3. N. C., a baby girl, was delivered at full term 
after 48 hours of labor by breech extraction; pregnancy had 
been uneventful. The parents were of average stature. The 
birth weight was 1.6 kg. (Table 1), and the crown-heel 
length was 48.3 cm. At birth the baby was cyanotic, and 
resuscitation was difficult. On physical examination she was 
very thin, with prominent ribs and sternum. There was no 
evidence of infection, and no anomalies were noticed. The 
cry was feeble. The sucking and Moro reflexes were normal. 
After several hours in the incubator with oxygen and high 
humidity, her color improved. On the 3d day she began 
to eat voraciously and gained weight rapidly on an evap- 
orated-milk formula with 7 per cent carbohydrate. She was 
—e after only 3 weeks in the hospital weighing 2.6 


The placenta was described by the obstetrician as being 
unusually small — “about the size of an orange.”’ Unfortu- 
nately, the placenta was not oye ical study. 
t 8 weeks the patient weighed kg. At the last ex- 
amination, when she was 3 ~ on ge the weight was 
5.1 kg., and the length 56 cm. She had started to reach 
for dangling objects, laughed out loud and was very alert. 


DISCUSSION 


Since all 3 infants weighed less than 2.5 kg. and 
were delivered at term they can be classified as “pre- 
mature by weight only.” The parents of the infants 
were of average build. All 3 placentas were grossly 
abnormal. The 2 placentas examined microscopically 
showed proliferative endarteritis of the umbilical ar- 
teries and large areas of hyalinization. 

According to Hess’ the intervals presented in Table 
2 can be expected before premature infants regain 
their birth weight. 

The percentage loss of weight in premature in- 
fants is, on the average, relatively greater than that 
of full-term babies, and they therefore take a longer 
time to regain the birth weight. The infants de- 
scribed above, on the basis of birth weight, might have 
been expected to regain that weight in twelve to 
fourteen days. However, 1 lost no weight at all, and 
the other 2 regained the birth weight in four and 
six days (Fig. 1). At two weeks 1 baby had gained 
255 gm., and the other 2 infants 450 gm. (about 28 
per cent of the birth weight). It took less than two 
and a half months for the birth weights to double 
(Table 1). 

Clifford? states that North American premature 
boys attain the weight of their full-term brothers at 
four years and the Woodbury norms at three years. 
The girls approximate the Woodbury norms at nine 
to twelve months. However, the 3 infants described 
above were developmentally and physically indistin- 
guishable from term infants when examined at four 
and six months of age (Fig. 2). 

It is believed that these infants were undernour- 
ished and not premature. This malnutrition was pre- 
sumably due to an abnormal placenta, which pre- 
vented proper nutrition of the fetus. The infants 
gained remarkably as soon as an adequate caloric 
intake was included in the formulas. 

These case studies emphasize the necessity of ex- 
amining the placenta for abnormalities. Actually, 
little is known about diseases of the placenta in rela- 
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tion to the nutrition of the newborn. In the com- 
monly used textbooks of pediatrics no discussion can 
be found on this topic. Potter*® states, “If a disturb-" 
ance causes cessation of the placental growth, the 
fetal growth is interrupted because of an inadequate 
source of food material and oxygen.” 

Rumbolz and McGoogan‘ recently described 20 
cases of “placental insufficiency” resulting in small, 
undernourished infants. Nineteen of the placentas 
showed infarcts of varying sizes; the placentas that 


TABLE 2. Expected Intervals before Premature Infants Re- 
gain Birth Weight 


INTERVAL BEFORE 
Birtu WEIGHT 


BirtH WEIGHT 


AINED 
gm days 
1000 — 1500 18.6 
1500 — 2000 14.7 
2000 — 2500 11.8 
2500 — 3000 12 


were weighed were all less than the normal weight 
of 500 gm. The authors pointed out that clinically 
the presence of a full-term small infant and “placental 


WEIGHT 
gm. lb. 
-7 


3000- 68 
—6 
48 
—4 
38 

1500 T T T T 
5 10 15 20 
Ace—Days 
Figure 1. Weight Gain of 3 Infants with Malnutrition of 


the Newborn Secondary to Placental Abnormalities. 


The weight gain in the nursery is plotted against the ex- 

pected norm for premature infants. It can be seen that these 

undernourished babies gained much faster than one would 
expect of ordinary premature infants. 


insufficiency” may be suspected if the uterus fails to 

enlarge during the last trimester of pregnancy. 
Clifford’ recently reported that infants with the 

“postmaturity syndrome” show a yellow-stained ver- 
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nix, have a peeling skin, are alert and gain fast, if they 
survive. None of his premature infants, however, had 
a birth weight under 2.5 kg.® though it is emphasized 
that they are poorly nourished. One of the 3 infants 
described above was postmature by two weeks; the 
other 2 were delivered at term. It is possible that 
these babies were similar to the postmature infants 
discussed by Clifford. 

Since the gestational age is admittedly inaccurate, 
it seems important to stress the pathologic changes in 
the placenta and correlate them with the status of 
the newborn. There are probably a variety of etio- 
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Ficure 2. Weight Gain of 3 Infants with Malnutrition of 
the Newborn during the First Year of Life. 


It will be noted that these infants gained fast and reached 
values for normal infants by three or four mont 
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logic factors that cause pathologic changes in the 
placenta, which in turn result in malnourished in- 
fants. Postmaturity may be one of these factors. 
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A diagnosis of abnormalities of the placenta or of 
a malnourished infant can be made only after de- 
livery by a careful examination of the placenta and 


the infant. It is necessary for obstetricians, pedia- 
tricians and pathologists alike to pay more attention 
to this organ. Only then will some of these malnour- 
ished infants not be classified as premature. 


SUMMARY 


Three infants are described who at birth were mal- 
nourished, presumably because of an abnormal pla- 
centa. Although their birth weight was less than 
2.5 kg. (5% pounds) they were not premature. “Their 
postnatal course differed from that of premature in- 
fants in that they regained their birth weight more 
rapidly, doubled their weight in less than ten weeks 
and were indistinguishable from full-term infants at 
the age of four and six months. 

These malnourished infants are discussed in rela- 
tion to Clifford’s “postmaturity syndrome,” and the 
view is advanced that postmaturity may be one of 
several etiologic factors that may produce a malnour- 
ished infant through an abnormal placenta. 

A plea is made to examine the placenta after de- 
livery so that more can be learned about the relation 
of the placenta to the nutritional status of the newborn. 

I am indebted to Dr. H. Judd eo for his pathologi- 
cal examination of the placentas and for his helpful sug- 
gestions in the preparation of this paper, and to Dr. Stewart 
H. Clifford for advice and editorial suggestions. 


Since this paper was submitted for publication a detailed 
discussion of this subject has been presented by Clifford." 
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1, herameie is not static. Neither can the practi- 
tioner of medicine remain static. However well 
prepared he may be on entering the profession, he 
will either advance or retreat from that point. If he 
is to grow he must constantly strive to improve his 
knowledge of the science of medicine, broaden and 
consolidate his experience and perfect his technic in 
the art of its practice. Medicine is also a social force 
and is played upon by other social forces, which will, 
to a high degree, determine the environment in which 
medicine is practiced and will stimulate or retard its 
progress. Social and economic factors may affect 
medical education and research and the production, 
distribution and cost of medical care. The doctor’s 
activities should therefore include participation in 
the social and economic fields of medicine. 

As his primary concern the physician must, of 
course, continue throughout life the program of medi- 
cal education begun in medical school. Since the 
frontiers of medical knowledge are constantly chang- 
ing, whatever degree of education and training he 
may have on entering practice is only a basis for 
further advance in knowledge and skill. 

Medical education at the local level may be con- 
tinued by study of one’s own cases, by reading and 
by contacts with fellow physicians in the local medi- 
cal society and at hospital staff conferences. The 
most effective means of advancing one’s own knowl- 
edge is in teaching others, even though in a small 
way. Hospital appointments may afford this advan- 
tage. At the state and national level special courses 
sponsored by medical societies, hospitals and medical 
schools offer unlimited opportunities. 


RECORDING OF CLINICAL EXPERIENCE 


Experience gained is of little value unless recorded 
and compared with the experience of others. Records 
are necessary, not only for the benefit of having a 
continuous story of a patient’s troubles over a given 
period but also to preserve one’s own intellectual 
honesty. Without records, therapeutic triumphs be- 
come magnified, and the unpleasant facts of failures 
are dimmed or forgotten. Nothing is more stimulat- 
ing, or at times perhaps more humiliating, than, on 
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review of a case, to have recourse to a record of years 
before that indicates how correctly the patient’s prob- 
lem was evaluated at the time of the previous exami- 
nation. Hippocrates may have had this in mind when 
he observed that “experience is fallacious.” This is 
not so when experience is fortified by carefully re- 
corded observations over a period of years. 

Professional contacts with other physicians are nec- 
essary and can be gained by the young physician 
through hospital or clinic appointments. Such ap- 
pointments should be sought early no matter how 
low the rung of the ladder. Progress from there is 
always possible. The stimulation of contact with 
other minds and of noting other methods of approach 
to a problem is always important. 

Medical literature is so extensive that it is difficult 
for the practitioner to review even a small part of 
it, except in co-operation with others. The journal 
club is an effective medium for the solution of this 
problem. Regardless of one’s special field, it is often 
valuable to join in a reading club not confined to a 
single specialty but including a number of men of 
varied interests. The specialist who is familiar with 
only his own particular branch of medicine is greatly 
handicapped. He should, at least, know the capabili- 
ties of the general practitioner and of the specialists 
in the various fields, and what can be offered his pa- 
tient by each of them. The reading club affords an 
opportunity of hearing an evaluation of many articles 
covering the different phases of medicine. One can 
then select the papers that appear to have particular 
value for further detailed study. After having had 
experience in the general type of journal club, one 
may later choose a club limited to a special field of 
medicine. 

With this background of recording of clinical find- 
ings, based on the study of one’s own patients and 
of those encountered in clinics, together with a knowl- 
edge of current medical literature, one is prepared 
to take part in discussions of scientific subjects in the 
medical-society and staff conferences. Exposure to 
the criticism and comments of others emphasizes the 
necessity of being able to fortify one’s opinions by 
fact and helps develop some facility in speaking and 
in writing. From there on opportunity broadens, and 
progress is limited only by one’s devotion to the art 
and science of medicine, and willingness to work. 
Progress in postgraduate education can continue 
throughout life, and can move from the local to the 
state and to the national level. 


908 


Vol. 250 No. 21 


SPECIALTY BOARDS 


Those who enter the practice of medicine come 
with different equipments. They may have progressed 
through a full residency and completed the formal 
training required by the board of the specialty of 
their choice. Others may have had less training, 
down to a single year of internship. In some cases 
this has been by choice, and in others it has been 
a matter of necessity. Many capable students find 
themselves unable, even if they so desire, to complete 
the formal training required for admission to the 
examinations of one of the specialty boards. Fortu- 
nately, in this country, the way remains open for 
them to enter practice and qualify for board exami- 
nations later. The requirements of the several boards 
vary. These requirements are set forth each year in 
the internship and residency number of the Journal 
of the American Medical Association. The student 
and the young physician should review these require- 
ments carefully so that they can plan the courses 
that they desire to pursue. Whatever one may think 
of the present rigid requirements of certain boards, 
they do, to a considerable degree, control the destiny 
of the individual physician. 

There are at present 19 specialty boards, not in- 
cluding certain subspecialties certified by some of the 
specialty boards. The Advisory Board for Medical 
Specialties was organized in 1933 and 1934. This 
board is made up of 2 members from each of the 
approved medical specialty boards and 2 from 4 
other organizations with a legitimate interest in the 
education, examination and certification of medical 
specialists. These 4 are the Association of American 
Medical Colleges, the American Hospital Association, 
the Federation of State Medical Boards and the Na- 
tional Board of Medical Examiners. Before the or- 
ganization of this advisory board certain specialty 
boards were already in existence, and there was 
nothing to prevent any medical group from establish- 
ing a board in any particular field. The 19 specialty 
examining and certifying boards are set up under 
the Council on Medical Education and Hospitals of 
the American Medical Association, and the Advisory 
Board for Medical Specialties. 

The purpose of the examining boards in the spe- 
cialties is to determine the competency in a certain 
field of candidates who present themselves for certifi- 
cation. These boards are also concerned with the 
development and evaluation of training facilities. 
They advise physicians regarding a proper course of 
study, training and preparation for examination by 
the boards. Certification does not confer any special 
or legal qualification. It does not interfere in any 
way to limit the practice of a nonboard member who 
conforms to the law of his state, and who considers 
himself competent to practice in a certain field. 

Certain general qualifications are required by all 
boards, such as citizenship, moral and ethical stand- 
ards and active membership in local and state so- 
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cieties. The last requirement is waived for physicians 
in the federal medical services and, under certain 
exceptional circumstances, for others. Each of the 
19 boards has its own particular requirements in 
terms of education, training and experience. Infor- 
mation about the requirements of any specialty board 
may be obtained from the Advisory Board for Medi- 
cal Specialties. 


The medical student, as early as possible in his 
career, should become familiar with the requirements 
of the several boards, so as to plan his future ac- 
tivities accordingly. It is not necessary and, indeed, 
not always desirable for him to pursue his postgrad- 
uate studies through a full residency course and thus 
to meet the formal training requirements of the 
boards. There is much to be said for interrupting 
training after the second graduate year and thus 
gaining experience in the practice of medicine before 
formal training has been completed. Knowledge, 
without the wisdom acquired from experience in the 
responsibility of actual practice, may at times be a 
detriment. Certainly, this experience in practice is 
of great value to the student who resumes his formal 
training after an interlude spent in the practice of 
medicine. Provision made by the Board of Internal 
Medicine, whereby these additional years in practice 
and special study may be substituted for certain years 
of more formal training, has much to commend it. 


General practice must always be the sound basis 
of good medical care in this country. At present 
more than two thirds of the physicians actively en- 
gaged in the practice of medicine are general practi- 
tioners. They are sharing to an increased extent 
in the available facilities for postgraduate training. 
Many teaching hospitals are offering two-year mixed 
internships, designed particularly for those who plan 
to enter general practice. Hospitals are also estab- 
lishing sections on general practice on both an in- 
patient and an outpatient basis. The Academy of Gen 
eral Practice requires of its members a certain num- 
ber of hours of postgraduate experience each year. 


The present military situation has posed a prob- 
lem for the military, the teaching hospitals and the 
student alike. A young physician, after completing 
his first year of internship, is liable to be called for 
a two-year tour of duty with the armed forces. If 
he is not called he can be deferred for a six-month 
period only, but after this he may or may not be 
again deferred. This presents the hospitals with an 
unstable group in resident training, and keeps the 
student in a state of jeopardy. This program, which 
supplies the armed forces with a large group of men 
with only a year’s training, leaves a dearth of those 
needed to fill the gap between the ward officer and 
the chief of service. The problem, of course, does 
not present itself to those who have already dis- 
charged their military obligation, but this group is 
decreasing rapidly. 
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SOCIETIES AND ASSOCIATIONS 


Men in almost every walk of life join organizations 
in which they have a common interest or a common 
objective. Their objectives may be altruistic or self- 
ish and may often be a mixture of both. Joining has 
become a part of the pattern of American life. Medi- 
cine is no exception. National, state and local medi- 
cal societies abound. No physician can be insensible 
of their impact on medicine, nor can he stand apart 
from the associations that will further his purposes 
as a good physician. If he is to continue to advance 
in medical knowledge and if he is to discharge his 
full duty to society by aiding in the solution of the 
problems of medicine, he must join with men of like 
interests and similar purposes. 


The county medical society, which is the basic and 
probably the most important unit in medical organi- 
zation, should be one of the most useful groups in 
any community. Through the county society the 
physician becomes acquainted with his fellow practi- 
tioners and should become aware of the broad gen- 
eral medical and social problems in his immediate 
area. If he is to discharge his proper function as a 
physician, he cannot confine his interests and ac- 
tivities to the field of professional activities alone. 
From the local medical society he should broaden 
out into activities in other community groups — re- 
ligious, civic and welfare. 

He should early seek hospital or clinic staff ap- 
pointments and devote a suitable part of his time 
to nonremunerative activities in the field of medi- 
cine. Association with the local medical society should 
not be limited to joining with the purpose of estab- 
lishing his standing in medicine. He should attend 
the meetings, listen to and, when informed, take part 
in the discussion. In his early years, when not too 
much pressed for time, he should form a habit of 
participation in the society work that will persist in 
later years, even though other demands crowd upon 
him. The good local medical society is a focal point 
from which the total health needs of a community 
can be observed, studied and evaluated. From the 
society should come the stimulus to the improvement 
of preventive services, hospital facilities and measures 
for the extension of good medical care to all the peo- 
ple of the community. 


The next step in the organizational phase of medi- 
cine is the state society. Here, the broader aspects 
of medicine come into view as they affect the state 
and often the surrounding areas. Each county so- 
ciety, at an annual meeting, elects representatives 
to the state society’s house of delegates or council. 
Whereas the total membership in a local society for- 
mulates the policy and takes action on matters 
brought before it the house of delegates of the state 
society may transact its business only at its annual 
meeting. During the interval between meetings of 


the house of delegates the affairs of the society are 
controlled or managed by a board of trustees, or 
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some other small group elected by the delegates. The 
state societies and associations also elect delegates to 
the House of Delegates of the American Medical As- 
sociation. Each state is entitled to 1 representative 
in the national House of Delegates for each 1000 
members, or fraction thereof, of the society who are 
active members of the American Medical Association. 

The American Medical Association is made up of 
53 state and territorial organizations. The House of 
Delegates comprises representatives from the various 
states and territories, together with representatives of 
each of the scientific sections of the Association, and 
one from each of the five major divisions of the fed- 
eral medical services. The House of Delegates of the 
American Medical Association is the supreme policy- 
making body of that organization. It establishes its 
own rules of order and elects its speaker. It chooses 
the president and other elective officers of the Asso- 
ciation, including 9 members of its Board of Trustees. 
Members of the Board are elected for a period of five 
years, and may not serve more than two terms. The 
president and president-elect of the Association are 
also members of the Board of Trustees by virtue of 
their office, with power to vote. 

The House of Delegates meets twice each year. In 
the interval between the meetings the affairs of the As- 
sociation are managed by the Board of Trustees. Re- 
ports of all actions taken by the Board are made at 
each meeting of the House of Delegates and are sub- 
ject to approval or disapproval by the House. The 
Board of Trustees is also responsible for the manage- 
ment of the financial affairs of the Association. 

The activities of the Association are carried out 
through a number of councils and bureaus. These 
cover such important programs as those of the Coun- 
cil on Medical Education and Hospitals, the Coun- 
cil on Medical Service, the Council on Rural Health, 
the Council on Industrial Health, the Council on 
Food and Nutrition, the Council on Pharmacy and 
Chemistry, the Bureau of Legal Medicine, the Bu- 
reau of Medical Economic Research, the Bureau of 
Health Information and many other activities having 
an important bearing on the health and welfare of 
the American people. | 

In spite of the size and complexity of the national 
organization an avenue is open for obtaining action 
or a declaration of policy on any matter originating 
in a local society. A resolution passed by a local or- 
ganization goes to the state society and, if approved, 
may be presented to the national House of Delegates. 
Any delegate may also introduce a resolution on his 
own initiative, or one sponsored by a group of dele- 
gates. All resolutions are referred to reference commit- 
tees of the House, appointed by the speaker. These 
reference committees hold hearings and report their 
findings and recommendations to the House. This 
body may approve, disapprove or amend any report 
of a reference committee. Any member of the Asso- 
ciation may appear and testify before any reference 
committee. Other persons having a special interest 
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in a particular subject may be requested or permitted 
to testify at a hearing of these committees. It is pos- 
sible, therefore, for individual local societies or state 
societies to have a voice in influencing the policy and 
in directing the affairs of the American Medical As- 
sociation. The basic policy of the Association is set 
forth in its constitution, which declares its purpose 
to be “the advancement of the art and the science of 
medicine and the betterment of the public health.” It 
promotes this objective through the activities of its 
various councils and bureaus, its scientific assembly, 
the Journal of the American Medical Association and 
its eight special journals. Through the Committee on 
Legislation and the Washington office of the Associa- 
tion physicians are kept informed of proposed or 
pending legislation in the field of health. 

These bills are numerous and may be important in 
their relation to medicine and the medical care and 
welfare of the people. Whatever one’s view regard- 
ing these many bills, a knowledge of their content is 
important, since they may affect for good or evil the 
future development of medicine, and the quantity. 
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quality and availability of medical care. 


CONCLUSIONS 


Medicine has many facets. Its base is fundamental 
research in every field of science. From this grows 
more specific research pertaining to the particular 
problems of medicine. Next is the teaching of scien- 
tific medicine, making use of all the accumulated 
knowledge and experience of the past. But medicine 
is also a healing art, and the effective application of 
medical knowledge to the prevention and cure of dis- 
ease involves a sympathetic understanding of people, 
of their environment, their problems as individuals, 
and their way of life. Medicine also involves an un- 
derstanding of the social and economic factors con- 
cerned in the production, cost and distribution of 
medical care. It follows, then, that the continued ac- 
tivities of the physician must touch on many fields 
if he is to discharge his true mission of advancing the 
art and science of medicine and the betterment of the 
public health. 
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E science of exfoliative cytology has followed a 
pattern of development quite similar to that of 
other diagnostic clinical aids now widely used and 
generally accepted. First, one saw the reports con- 
firming Papanicolaou’s observations; these were close- 
ly followed by papers describing the results of similar 
studies on material from other areas of the body. 
Next, the pioneer workers concerned themselves with 
efforts to improve their accuracy, both by extending 
their experiences and by introducing modifications in 
their technic of preparing the specimens for examina- 
tion. This work still goes on, but exfoliative cytology 
is now in the advanced stage of development where 
unbiased review of the accumulated experience per- 
mits one to define the indications for its use and to 
appraise its value. 

A vast literature has accumulated in this field very 
rapidly, and it is no small task to organize the bibliog- 
raphy alone. This has been accomplished most suc- 
cessfully by Hoffman and Dhyse,’ of the National 
Cancer Institute. They have prepared a compendium 
of references apparently complete and admirably ar- 
ranged and cross-indexed. This booklet will be con- 
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sulted with gratitude by anyone who seeks to explore 
the subject in any detail. A glance through it reveals 
that the cytologic method has been applied to every 
body cavity and organ with success in identifying 
malignant elements. It is universally agreed that cells 
desquamated from malignant tumors in most cases 
can be recognized for what they are. Detection of 
cancer while it is small and still entirely unsuspected 
should therefore be the first duty of the cytologist, but 
two factors are preventing more widespread use of 
this inexpensive method of detection. The first is the 
scarcity of trained and dependable cytologists and 
cytotechnicians; this will be remedied in time. The 
second is the fact that cytologic reports are subject to 
error and are, on occasion, falsely negative or falsely 
positive. 
REPorTsS 


The cytologic false-negative error occurs in cases 
in which cancer exists but in which the cytologist 
reports that no malignant cells were seen. Only two 
explanations are possible: either no malignant cells 
were on the slide or they were present and not recog- 
nized. ~The second is responsible for mistakes sur- 
prisingly often, and every cytologic laboratory has 
found that a review of its false-negative slides shows 
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many cases in which malignant cells were actually 
present all the time. This points to the human factor 
in a method that depends exclusively on visual recog- 
nition for its success. Any staining technic that makes 
the malignant cells more obvious will reduce this error, 
and a variety have been reported. Some work has 
also been done in which other properties of the malig- 
nant cell are utilized to call attention to its presence, 
such as the uptake of radioactive or fluorescent dyes.” 
One may predict, however, that the most practical 
approach to the problem will be an improvement in 
the method of selecting personnel for training as cyto- 
logic technologists, since facility in visual recognition 
is a human characteristic easily identified and meas- 
ured by appropriate testing. Surely, a laboratory 
staffed with properly chosen and adequately trained 
technicians, where all smears are independently 
screened by two or more persons, will keep the human 
error to a minimum. 

Still another way to*reduce the false-negative error 
is illustrated by technics involving mechanical scrap- 
ing** or rubbing® of the tissue under study. This is 
effective by increasing the number of malignant cells 
on the slide; indeed, they are often present in clumps 
and fragments that almost justify the name of tiny 
biopsy specimens. Centrifugation has been used to 
concentrate the cells since the earliest days of cytology. 
Fawcett and Vallee® have added a valuable refine- 
ment. Using fluid layers of different densities, they 
have been able to separate red blood cells and other 
elements that may obscure and interfere with inter- 
pretation from the sediment containing the malignant 
cells. . 


REpPorTS 


The cytologic false-positive error includes all cases 
in which malignant cells are reported present in the 
smear but no cancer can be found in the patient. This 
error does not lend itself to precise analysis like the 
false-negative reaction. Indeed, it soon carries the 
discusser into realms almost purely philosophic, for 
he must eventually answer the question, What is 
cancer? Many false-positive reports are truly errors 
of interpretation and are later recognized as such. 
These are most frequent with the inexperienced 
reader. Some, however, are on the basis of unusual 
cell forms provoked by nonmalignant local disease, 
and it is a wise cytologist who requests a modicum of 
clinical data on the patients he knows only through 
his microscope and who postpones final reporting on 
difficult cases until factors that may confuse the pic- 
ture have been corrected. The best illustration of 
this is also the most common one, estrogen deficiency 
and its effect on the vaginal cytology. 

A problem arises in cases in which the smear is 
positive repeatedly and unequivocally but no growth 
can be detected. In some cases the cells can be traced 
eventually to tumors of microscopic size.’ In others 
the passage of time permits cancer to become apparent 
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where none could previously be demonstrated. Still 
other cases never come to a satisfactory explanation, 
and the smear may revert to negative without treat- ~~ 
ment.® The situation is analogous with the behavior 
of some carcinomas in situ® that have disappeared 
while under observation with no treatment other than 
the biopsies. Obviously the false-positive smear is the 
clinician’s nightmare, because most repeatedly positive 
smears eventually prove to have come from cancer. 
In such a circumstance he is under great pressure to 
excise the organ (usually the uterus and cervix) most 
likely to harbor the disease, although his conscience 
will tell him that the indication does not justify the 
operation and that he may be missing a tiny tumor in 
some other location. 


VALUE AS A SCREENING PROCEDURE 


One fact frequently brought forward in opposition 
to the indiscriminate use of the smear as a screening 
process is the low yield in terms of unsuspected 
cancers’? detected. To put it in another way, the 
cost per case of cancer so discovered is high, the inci- 
dence of unsuspected cancer in healthy people being 
very low. One must leave it to the social economists 
to say how much money is too much to pay for each 
case of symptomless cancer discovered and brought to 
treatment. On the other hand one can point out the 
obvious fact that any screening test becomes more 
efficient in direct proportion to the likelihood of cancer 
in the sample of population examined. Since there are 
already many well controlled clinical and _ public- 
health studies to indicate what factors show a high 
correlation with specific tumors”? the first practical 
step to be taken is to apply screening methods to 
groups of people thus preselected. 

In summary it may be said that exfoliative cytology 
is a superior method for detecting asymptomatic 
cancer. The examination of cytologic material for 
screening purposes should be concentrated on groups 
of persons selected by factors known to be associated 
with a high incidence of specific malignant tumors, 
at least until qualified cytologists are everywhere avail- 
able. Both the physician and the patient must under- 


stand and accept the capabilities and limitations of ™ 


the method before it is offered. The occasional lesion 
that is missed cytologically is not adequate cause for 
sweeping condemnation; by the same token, the con- 
cern aroused by the unexpected suspicious or positive 
smear can be resolved only after the inconvenience 
of further careful examination and study. 


VALUE IN DIAGNOSIS 


The cytologic method is of value also in diagnosis. 
This refers to situations in which a lesion of some sort 
is known to be present and may be considered quite 
apart from the problem of “detection” discussed above. 
I would include cases in which cancer has previously 
been treated; for there the smear may help one 
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decide if therapy has been effective or if a recurrence 
is present.'* The most accurate way to tell whether 
a tumor is malignant or not is by means of tissue 
biopsy. When the growth is inaccessible, however, 
and particularly when the patient’s general condition 
makes exploratory operation truly dangerous, cytologic 
investigation of fluids from the area under suspicion 
may give enough additional information to permit a 
more accurate estimate of the risks involved. 

The future will see the cytologist invited into the 
operating room itself for the help he can give the sur- 
geon. One author™ has reported a technic of making 
smears rapidly from lymph nodes and using the find- 
ings as a guide in deciding the extent of node excision 
in conjunction with surgery for cancer of the cervix. 
Others® have examined neurosurgical material with 
help in doubtful cases. In many areas of the body 
surgery can now be extended with reasonable safety 
to limits never previously envisaged, and, as a conse- 
quence, the question is raised more and more fre- 
quently whether treatment may not sometimes be 
more radical than the disease warrants. Obviously, 
the one fact that can decide this question is the pres- 
ence or absence of microscopic extension of cancer 
at the periphery of dissection. Frozen-tissue examina- 
tion is a help, but only if the pathologist knows where 
to take the section for study, and in the absence of 
gross tumor this is guesswork. One can visualize the 
possibility of making multiple smears from the areas 
most likely to be involved and then using the tissue 
technics in the specific localities that show a suspicious 
cytologic picture. 


1n RESEARCH 


Exfoliative cytology is finding increasing use as a 
tool for investigation and research. With it one can 
observe changes in the morphology and numbers of 
cells desquamated from any area under study. The 
observations can be repeated as often as the investi- 
gator desires because no discomfort is involved and 
because the tissues are not distorted or injured. Sucha 
program is being used in many clinics to gather facts 
about the earliest forms of cancer,*'” an area of 
knowledge much in need of elucidation. The pattern 
of effects produced by nonsurgical therapy can often 
be followed and even plotted on a graph, as Gr 
has done in cases of cancer of the cervix during and 
after radiation treatment. This particular study has 
graduated from the research laboratory now since a 
more recent paper reporting the five-year follow-up 
status on the same patients’® demonstrates a significant 
and striking correlation between cytologically good 
radiation response and “cure.” 


CLINICAL CYTOLOGY 


Although Papanicolaou is himself an anatomist the 
major impetus to the development of this method 
during its early years came from clinicians who had 
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access to patients and foresaw its usefulness. Few 
clinicians had the time to spend in learning and prac- 
ticing cytologic diagnosis; their interest, therefore, 
stimulated the evolution of a new medical species, the 
full-time clinical cytologist. By its very nature, how- 
ever, the technic falls most naturally within the area 
already under the supervision of the pathologist. Ac- 
ceptance by this specialty has now become almost uni- 
versal, but the process of assimilation must proceed 
slowly, particularly in the matter of responsibility for 
training and supervision. At present all three groups 
—clinicians, cytologists and pathologists—are active 
and concerned in the problems of exfoliative cytology, 
and it was quite natural that their common interest 
should result in the formation of a group known as 
the “Inter-Society Cytology Council” with an execu- 
tive committee and an active membership.”” The 
meetings of this body will serve the basic purpose of 
offering a forum for the exchange of ideas and early 
dissemination of information. In addition one hopes 
it will achieve its goals in the direction of formulat- 
ing standards for the accreditation and supervision of 
personnel and laboratories, and for the proper evalu- 
ation of improvements and advances in the method. 


264 Beacon Street 
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MEDICAL INTELLIGENCE 


WORK PRESCRIPTION 


A Co-operative Procedure with the Practicing 
Physician in Vocational Rehabilitation 


F. Hickey, Jr., M.D.,* Dorotuy A. OaTEst 
AND Simon S. OLSHANSKyYf{ 


BOSTON 


Le phrase “light work,” used so often by physi- 

cians to a patient or to his family or included in re- 
ports to insurance companies or welfare agencies, has 
little meaning by itself. 

All work requires nearly maximal effort and in em- 
ployment to-day every worker, whether bookkeeper 
or longshoreman, is expected to deliver a full day’s 
work to the limit of his abilities. To the partially 
paralyzed or the cardiac patient, even getting to and 
from work may be arduous although the work itself 
may be “light.” To the psychoneurotic or the anxiety- 
ridden person intense concentration may be more 
difficult than a day’s labor in the streets for a healthy 
man. All work, then, is “light” or “heavy,” depending 
on the physical and emotional capacity of the indi- 
vidual worker. It is self-evident that what may be 
“light” for one person may be strenuous for another. 

One should consider, then, how a recommendation 
for “light work” may affect the patient to whom it is 
addressed. Though puzzled, he attempts to follow 
this poorly defined medical prescription, perhaps with 
the consequence that he finds no work and begins to 
question his personal adequacy. Because of repeated 
failures to obtain “light work” he becomes con- 
fused and discouraged and does not put his best foot 
forward in his interviews with prospective employers. 
Family quarrels have occasionally developed from a 
misunderstanding of such recommendations. Wives 
have charged their husbands with indolence because 
they could not obtain employment. Ingome cases the 
medical recommendation of “light work” has deprived 
patients of their eligibility for assistance under the 
provisions of the Aid to Dependent Children and Dis- 
ability Assistance programs, and has jeopardized the 
rights of workers under the Workmen’s Compensation 
Act.§ 


*Chief medical consultant, Massachusetts Division of Vocational Re- 
habilitation; assistant to the visiting surgeons, Boston City Hospital. 

+Supervisor of physical restoration, Massachusetts Division of Voca- 
tional Rehabilitation. 


_ TAssistant supervisor, Massachusetts Division of Vocational Rehabilita- 
tion. 
§The opinions stated in this article are those of the authors and 


are not intended as a policy statement of the Massachusetts Division of 
Vocational Rehabilitation. 
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When he prescribes “light work’ for a patient, a 
physician may be aware, through years of experience 
and as a result of thorough knowledge of the patient’s 
limitations, of the effort that such a patient is able to 
make. But how clear is the job picture in the doctor’s 
mind? In general, physicians have not evaluated the 
patient’s capabilities or limitations and compared 
them to the demands of specific jobs. They cannot 
know the various types of activity that each job en- 
tails. Even after careful perusal of the Dictionary of 
Occupational Titles, one can never be sure what ac- 
tivities will be required in a given position. For ex- 
ample, the job of shipping clerk in one company may 
be purely clerical, whereas, in another company, it 
may be so strenuous as to be suitable only for a vigor- 
ous and athletic worker. 

The physician may avoid many disappointments for 
his patients by turning to the resources of the Com- 
monwealth available for people of working age whose 
physical or emotional disabilities are substantial em- 
ployment handicaps and yet who may be expected, 
if properly served, to become employable within a 
reasonable length of time. Co-operative procedures 
with the participation of physician, medical social 
workers in hospitals and clinics, and vocational coun- 
selors in the State Division of Vocational Rehabilita- 
tion should lead to a job objective that meets the 
physical capacities as well as the over-all interests and 
abilities of the patient. Of the team the patient him- 
self is the most important member; the family must 
also understand its part in the co-operative procedure. 
It should be emphasized that work capacity depends 
not only on what a person can do but on what he 
believes he can do. A successful program works not 
on a patient but with him. 

To fulfill his part in the plan, the physician should 
concentrate his attention on specific activities that the 
patient may or may not be able to do. Preferably, the 
focus should be on the positive side. To achieve some 
degree of uniformity, a sample chart of activities has 
been suggested (Table 1). In completing this chart, 
the doctor indicates the guideposts needed by his pa- 
tient in daily routine activities and also provides a 
prescription for the vocational counselor whose respon-* 
sibility is to help the patient obtain employment. The 
type of work that meets the patient’s needs is deter- 
mined only in part by his physical capacity. By de- 
scribing permissive activities for the patient in accord- 
ance with the chart, the physician provides the basis 
for the complete evaluation necessary in planning for 
the vocational objective. The whole team must decide 
upon the patient’s total personality in both genetic and 
dynamic terms and must also assess his readiness for 
vocational rehabilitation. 

The final determination of employability, distinct 
from physical ability to work, must be the judgment 
of the vocational counselor. He is the member of the 
team who knows the industrial opportunities open 
within a given community, as well as the hiring speci- 
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fications of employers at a given time, and who can 
fit together the various contributions of the other 
members of the team into a workable plan. In prac- 
tical terms, the likelihood of getting work depends less 
on the physical capacity of the patient than on such 


TABLE 1. Activities Chart. 


Activity 


No Some In 
Limitation Limitation Hovurs 


(specify) : 


Total hours of activity recommended at 
this time: 


oe conditions to be avoided 


in six months: 


Use of public tra rtation snaiiidiopil. 


Other limitations—specify: 


Other comments (describe patient’s ma- 


jor capabilities) : 


factors as age, education, and recency of work experi- 
ence. Moreover, the patient’s personality, his ability 
to get along with others and his drive for independ- 
ence are added elements in his employability. In the 
last analysis, finding opportunities for employment de- 
pends to a large extent on the knowledge of the labor 
market at a given time and on an acquaintance with 
the hiring specifications of employers within that 
labor market. 


CasE REPORTS 


Case 1. A 59-year-old man with a diagnosis of rheumatic 
heart disease with mitral stenosis and insufficiency and atrial 
fibrillation, complicated by osteoarthritis of the lumbar 
spine, was referred to the Massachusetts Division of Voca- 
tional Rehabilitation by the Massachusetts Heart Association 
for help with placement in employment suitable to his dis- 
abilities. On digitalis he was well compensated. Although 
born in Russia, he read and wrote English well. He had 
been out of employment for 13 months, living on his savings 
and income from his wife’s part-time employment. His work 
history had been excellent, mainly as a ase in depart- 
ment stores. He knew how to pack china and fine clothin 
and was familiar with the mailing zones, both domestic an 
foreign. The problem was to return him to employment 
suitable to his disability, utilizing his past experience. By 
a chain of fortuitous circumstances, a shipping job was found 
in a small company. The job was studied and found to be 
within his physical capacities, and the company was willing 
to make some minor job adjustments. He was placed in an 
area of familiarity, the emotional trauma associated with job 
change (especially for an older worker) thus being minimized. 
In this case successful job placement depended on searching 
for a specific job rather than “light work” in general. 


Case 2. A 28-year-old single man was admitted to a tu- 
berculosis sanatorium in 1939 with a diagnosis of bilateral 
pulmonary tuberculosis. His work experience was in un- 
skilled jobs, such as porter and watchman, probably owing 
to the fact that he entered the labor market during the de- 
pression, having graduated from high school in 1930. He 
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was the only child and the sole support of a widowed mother. 
He was hospitalized from 1939 to 1951, when he was dis- 
charged from the sanatorium, the tuberculosis apparently 
having been arrested. His mother had been forced to apply 
to public welfare for support during his hospitalization. He 
was referred to the Massachusetts Division of Vocational 
Rehabilitation by the physician who was following his case 
after discharge. The problem was to provide a skill within 
his physical and intellectual capacities and also within his 
interests. It was decided by the patient and the vocational 
counselor that television repair would be a suitable vocational 
objective. The doctor agreed with this plan in conference 
with the vocational counselor. After training of about a 
year and a half, the patient was placed as an electronic 
technician, however, this job being much less strenuous than 
that of a television repairman and still in line with his train- 
ing. Thus, despite his present age (43 years) and long hos- 
pitalization, the client is suitably employed, vocational train- 
ing having provided not only a skill but also an opportunity 
for much needed resocialization before he entered the em- 
ployment world. 


SUMMARY AND CONCLUSIONS 


The physician is expected to focus on the permis- 
sive activities that a patient may undertake by com- 
pleting an estimate of physical activities rather than 
simply recommending “light work.” 

Referral of the handicapped person to community 
resources, such as the State Division of Vocational 
Rehabilitation, which are specially structured for vo- 
cational counseling, training and placement, is urged. 

Selective placement for employment depends not 
only on a handicapped person’s physical and mental 
capacity but also on age, education, quality and re- 
cency of work experience, personality structure and 
the particular opportunities within a given labor mar- 
ket at a given time. 


BY THE LONDON POST 


Medical Aspects of Road Safety — 
The Doctor and His Pen 


Joun Lister, M.D. 
LONDON, ENGLAND 


i was recently predicted that in ten years road 
casualties in Britain will have risen to an annual 
total of 350,000, an increase of 40 per cent over the 
present figure. Two committees of the British Medi- 
cal Association have studied some of the medical fac- 
tors involved. One ‘of these committees considered 
the question of alcohol. In its report, entitled “The 
Recognition of Intoxication,” the Committee states 
its belief that people under the influence of alcohol 
are responsible for many more accidents than official 
records indicate. They think that the police are re- 
luctant to assign alcohol as the cause of an accident 
unless the evidence is strong, and they believe that 
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many doctors called on to give evidence are not suf- 
ficiently experienced in the medical problems of al- 
coholic intoxication. The report describes the pro- 
cedure that a doctor should adopt when examining 
a suspect and discusses the value of estimating the 
alcohol content of body fluids. Such analysis is not 
often obtained in this country, and no particular 
blood or urine level is accepted by law as signifying 
that the suspect was culpably drunk. On the other 
hand a negative finding can exonerate the person un- 
der suspicion, and when he is examining a person for 
drunkenness, it is clearly the doctor’s first duty to ex- 
clude any pathologic condition that may simulate or 
exaggerate alcoholic intoxication. The formation of 
the British Medical Association Committee followed 
a request from the Minister of Transport for guidance 
on the suitability of diabetic patients as drivers of 
public-transport vehicles. Because it was considered 
opportune to examine the whole question of medi- 
cal standards for drivers the committee carefully ex- 
amined the chief medical conditions that may con- 
tribute to road accidents. In particular it stressed the 
importance of good visual acuity and suggested that 
all public-transport drivers have a test of vision every 
five years. No person suffering from epilepsy should 
be permitted to drive any form of vehicle, and the 
cases of hypertensive persons and those who have 
suffered definite cardiac infarction should be kept 
under individual review. Concerning diabetes, the 
committee admitted that wide variations of opinion 
exist. Some would debar all diabetic patients taking 
insulin from driving because of the danger of hy- 
poglycemia, but others would permit the co-operative 
patient to drive. The committee recommended that 
a patient receiving insulin should not be engaged for 
the first time as a public-service driver but considered 
that when diabetes develops in an already experienced 
driver each case should be treated on its merits. 

In conclusion the committee urged an intensifica- 
tion of research into the personal factors responsible 
for road accidents. Speaking on the results to date, 
the director of road research of the Department of 
Scientific and Industrial Research stated that the 
missing factor in determining accident proneness 
seemed to be associated with what the psychologists 
call temperament. He said that temperament changes 
with age and that the driver who is between forty 
and fifty years old has fewer accidents than one who 
is twenty to thirty years old. It is surprising that as- 
sets such as short reaction time and high intelligence 
seem less important in accident prevention than an 
inborn law-abiding nature, for it has been shown both 
in this country and in America that the bad citizen 
is also likely to be a bad driver. 

* 

The old tale that the doctor did not wish his pa- 
tients to be able to read what he was prescribing is 
wearing rather thin as an excuse for habitual bad 
handwriting. In a letter to the British Medical Jour- 
nal a correspondent expressed surprise that illegible 
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writing should be considered in any way a desirable 
asset, and yet bad writing is no recent phenomenon 
among doctors. Joining in the correspondence, Mr. 
Geoffrey Keynes recalls that the handwriting of such 
notable physicians as Sir Thomas Browne and Dr. 
William Harvey was lamentable. Harvey’s writing 
was so poor that his friend, Sir George Ent, made 
apologies for it to the president of the College of 
Physicians in his dedication, which was prefixed to 
Harvey’s De Generatione Animalium. Mr. Keynes 
wonders whether some generous patron might insti- 
tute prizes in the medical schools for good handwrit- 
ing but then reflects that it is the graduate doctors 
who are the worst offenders. Of course, it may be 
argued that familiarity breeds contempt, for every 
physician carries a pen, — even if he never uses a 
stethoscope, — and apart from the routine of writing 
notes and prescriptions, the modern young physician 
is encouraged to resort to the metaphorical pen at 
every opportunity. “Publish, publish, publish man” 
is the advice often given to the young clinician today. 
It is said that in the face of present competition this 
method of ethical advertising is essential, and yet the 
wisdom of the advice may be questioned when the 
volume (and even the standard) of current medical 
literature is surveyed. Then, too, there is the doctor 
who forsakes entirely his stethoscope for his pen and, 
drawing on the experience of his practice for mate- 
rial, takes to writing fact or fiction. As an example of 
this type there was Dr. Francis Brett Young, who 
died this year. Coming from a medical family, he 
graduated from Birmingham and settled in general 
practice in 1907. After serving with the Medical 
Corps in World War I he turned to writing. He 
rapidly gained recognition as a novelist and continu- 
ally drew upon his years of work as a general practi- 
tioner for the substance of his fiction. 

Many physicians have indulged in autobiography, 
whereas others have written biographies. Dr. Leonard 
Colebrook has made a great contribution in this field 
by writing the life of Almroth Wright. In the book 
he reveals the energy that this man put into scientific 
research. While a young man, he won renown by 
his discoveries regarding immunization against ty-»~ 
phoid, and at the age of seventy-four he was still work- 
ing in his laboratory. With his own pen Wright was 
provocative and self-assured and apparently con- 
fessed that he made it a principle “never to write any- 
thing that won’t give offence to somebody.” 

More lighthearted and less intense is the writing 
of a young anesthetist, whose two books, Doctor in 
the House and Doctor at Sea, are enjoying remark- 
able success. The former contained so many poten- 
tialities that it has been adapted for the screen. In 
rapid sequence three students have fun with skele- 
tons and fun in operating rooms, with nurses, with 
beer, with Rugby football and with rival hospitals. 
Immature though this may sound it reflects a true 
(if exaggerated) phase of a medical student’s life, 
and on the screen it earns an uninhibited laugh. 
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And, finally, there is the doctor who, having for- 
saken his stethoscope for his pen, in turn forsakes this 
for the editor’s blue pencil. The influence that may 
be exercised from the editorial chair is great, and this 
has been clearly shown in the many fine tributes paid 
to Dr. Gerald Horner, who was editor of the British 
Medical Journal from 1928-1946 and who died ear- 
lier this year. He spoke of medical journalism as the 
smallest of the specialties. From his own position at 
the head of the specialty in this country he continually 
showed his interest in medicine and his intense loyalty 
to it. He added strength to his position by showing that 
he was little concerned with the politics of the day. 
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A word might be added in appreciation of a book, 
All Creatures Here Below, that has just come from 
the pen of the editor of the New England Journal of 
Medicine. “Workmanlike” was the term that Horner 
liked to use, since this apparently stood for him, as 
it did for his great predecessor at the British Medical 
Journal, Sir Dawson Williams, the sovereign quality. 
It seems a reasonable aim for every doctor to make 
his writing—whether in fact or in metaphor—work- 
manlike, for this surely reflects a disciplined, pains- 
taking and accurate attitude that, in the field of 
medicine, it is one’s clear duty to adopt. 


CASE RECORDS OF THE 
MASSACHUSETTS GENERAL HOSPITAL 


Weekly Clinicopathological Exercises 


FOUNDED BY RICHARD C. CABOT 
BENJAMIN CasTLEMAN, M.D., Editor 
Vircinia W. Towne, Assistant Editor 


CASE 40211 
PRESENTATION OF CASE 


First admission. A sixty-two-year-old salesman en- 
tered the hospital because of epistaxes and nasal ob- 
struction. 

He had been well all his life until the onset of re- 
curring painless epistaxes from the left side of the 
nose six months before admission. These occurred 
about once a month and were accompanied by a 
gradually increasing sensation of nasal obstruction. 

Physical examination disclosed a tumor, 2.5 by 4 
by 5 cm., occupying the posterior inferior portion of 
the left nasal cavity and bulging from the antronasal 
wall. There were no other significant physical findings. 

Roentgenograms of the sinuses showed a soft-tissue 
mass in the left posterior nasal cavity, with erosion 
of the antronasal wall and destruction of the maxilla. 
A roentgenogram of the chest was normal. 

The tumor was removed, and a diagnosis of plas- 
macytoma was made. Postoperatively, x-ray therapy 
consisting of 4000 r was administered. 

Second admission (three years later). After dis- 


charge from the hospital the patient enjoyed good 


health; he was examined twice yearly, and no evi- 
dence of recurrent nasal tumor was detected. One 
year before entry he had an attack of “flu” lasting 
three days, with malaise, fever, sore throat and hoarse- 
ness. Since then he had had several such episodes 
and noted that he was hoarse most of the time. A 
nonproductive cough became increasingly severe. Four 
months before entry he began to have transient shoot- 
ing pains from the left side of the neck radiating 
across to the right side of the chest. Pain on motion 
was noted in the region of the right shoulder, and 
he had difficulty walking because of pain in the mid- 
lower lumbar region. A physician made a diagnosis 
of arthritis and gave twelve injections of a gold- 
containing preparation. No roentgenograms were 
taken. After two months of treatment the pains dis- 
appeared, and the patient again felt well except for 
hoarseness. 

Three weeks before entry, during the course of a 
routine semiannual examination by his otorhinologist, 
a mass was discovered in the right side of the neck. 
Shortly thereafter another mass near the middle por- 
tion of the left clavicle appeared and grew. Although 
these masses were asymptomatic at first, by the time 
of hospital admission the patient felt as though “both 
collar bones were enlarged and pressing on my throat.” 

Physical examination revealed a well nourished man 
who was hoarse. The thyroid gland was palpable and 
was believed to be enlarged to twice the normal size. 
A discrete, egg-shaped mass was present in the right 
anterior cervical triangle. A separate, 3-cm., hard 
mass was present over the proximal end of the right 
clavicle, and another 2.5-cm. mass appeared to be in 
continuity with the distal third of the left clavicle. 
The tumors were rubbery and firm and fixed to the un- 
derlying structures; the overlying skin was freely mov- 
able. Examination of the chest disclosed no bone 


tenderness; the heart and lungs were not remarkable. 
The prostate was smooth and enlarged to twice the 
normal size. 
The temperature, pulse and respirations were nor- 
mal. The blood pressure was 150 systolic, 90 diastolic. 
The urine had a specific gravity of 1.018; tests for 
urinary albumin, sugar and Bence-Jones protein were 
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negative. Examination of the blood showed a hemo- 
globin of 15.5 gm. and a white-cell count of 7000, 
with 61 per cent neutrophils, 20 per cent lymphocytes, 
4 per cent monocytes, 3 per cent eosinophils and 2 
per cent basophils. The red cells demonstrated slight 
rouleau formation. The albumin was 3.8 gm., the 
globulin 3.6 gm., and the alkaline phosphatase 2.3 
units per 100 cc. A tracer study with radioactive 
iodine indicated 10 per cent uptake in forty-eight 
hours. Roentgenograms of the skull disclosed several 
rounded, punched-out areas of decreased density in 
the cranial vault, measuring up to 2.5 cm. (Fig. 1). 
There was almost complete destruction of the distal 
third of the left clavicle and early osteolytic changes 
of the distal portion of the right clavicle. The verte- 
bral bodies were osteoporotic, and irregular areas of 
decreased density in the scapulas were noted. The 
ribs were intact. 

An operation was performed on the second hos- 
pital day. 


DIFFERENTIAL DIAGNOSIS 


Dr. WituiaM D. Souter, Jr.*: It is too bad that 
on physical examination a nodule was not found be- 
neath one of the nipples; then I should have had to 
discuss the four tumors that most commonly metas- 
tasize to bone. I shall start out by saying that I be- 
lieve the patient had a malignant lesion and that the 
problem is to decide whether the neoplasm was re- 
current plasma-cell tumor or a metastasis from the 
prostate or the thyroid gland. May we see the x- 
ray films? 

Dr. JosepH Haneuin: The films that I have are 
of the last examination only. Particularly striking are 
the round areas of destruction in the skull (Fig. 1). 
There is extensive destruction of the distal end of the 
left clavicle and involvement of the medial end of 
the right clavicle. Several ribs, I believe, have ap- 
preciable lesions also. No obvious nodules are seen 
in the lungs. There is an erasure of some of the 
pedicles in the thoracic spine, indicating vertebral 
involvement. 

Dr. Epcar B. Tarr: Is the maxilla normal? 

Dr. Hane.in: There is a large mass in the naso- 
pharynx that may be arising from the maxilla. 

Dr. Souter: Is there any osteoblastic reaction? 

Dr. HANELIN: No; the lesions are purely lytic. 

Dr. Souter: And the cranial vault is not thickened. 

Dr. HaneEin: No; there is no thickening of the 
vault. 

Dr. Souter: Let me first discuss the prostate, 
which was smooth and enlarged to twice the normal 
size. I do not believe that this was cancer of the 
prostate with metastases to the bone because such 
lesions are almost always osteoblastic and there was 
only osteolysis in this case. Also, the alkaline phos- 
phatase was within normal limits. Commonly men of 


*Clinical and research fellow in medicine, Massachusetts General 
Hospital. 
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this age, sixty-two, have enlarged prostates. Although 
there may have been small foci of adenocarcinoma 
on histologic examination, I certainly am unable to 


Ficure 1. Lateral Roentgenogram of the Skull, Showing 
Multiple Lytic Areas. 


make that diagnosis; therefore, I believe this patient 
had merely benign prostatic hypertrophy. 

The thyroid gland was palpable and believed to be 
enlarged to twice the normal size. Were its shape and 
consistence noted in the record? 

Dr. K. BartLetr: About a week be- 
fore admission I saw this man with the otorhinol- 
ogist who had been following him. At that time the 
thyroid gland could be felt. There was one mass in 
the upper right pole and what I interpreted as a 
chain of enlarged lymph nodes along the jugular vein 
on the right side; they were firm, smooth and non- 
tender. The soft-tissue mass over the outer left clavi- 
cle, which was very apparent when he was in the 
hospital, was not detected at that time. 

Dr. Souter: Of course, I wondered whether this 
was a cancer involving the thyroid gland with metas- 
tases to the bone. Mention is made of a tracer study 
with radioactive iodine that showed a 10 per cent 
uptake in forty-eight hours; that is low. It could * 
mean either that the thyroid gland was not inter- 
ested in iodine or that other tissue was equally avid 
in taking up the iodine. Were counts taken over the 
tumor masses or, equally important, was the urine 
collected to ascertain how much of the total radio- 
active iodine was excreted at the end of that period? 

Dr. FARAHE MALoor: The urine was not collected ; 
the extrathyroidal tissue in the neck was not specifi- 
cally checked for radioactivity. 

Dr. Sonter: I am not sure that I know what the 
significance of the low uptake of radioactive iodine is. 
Perhaps the patient had invasion of the thyroid gland 
with tumor tissue or some sort of chronic thyroiditis 
with enlargement of the gland and low uptake of 
radioactive iodine. These bony metastases do not look 
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like the metastases from the thyroid gland; they are 
small, discrete and numerous. A good part of the 
spine was osteoporotic. Although it is possible that 
the patient had carcinoma of the thyroid gland with 
metastases to bone, I consider it is unlikely. 

It seems more likely that he had a recurrent plasma- 
cell tumor. Stout and Kenney,’ in 1949, reviewed 
100 cases of plasma-cell tumors that arose in the 
nasopharynx and found it difficult to make any state- 
ment about recurrence. Of those 100 cases about 50 
were available for follow-up study; approximately 12 
cases within three years showed typical multiple mye- 
loma. In the case under discussion there was not only 
the history of removal of a plasmacytoma, but there 
is the new information that Dr. Hanelin gave me 
regarding local recurrence at the end of three years 
and multiple discrete osteolytic bony metastases with- 
out evidence of pulmonary metastases. It is interest- 
ing that in the 100 cases that Stout and Kenney re- 
viewed there was no pulmonary metastasis. For that 
reason some groups believe that these lesions do not 
represent true metastases but are actually multicen- 
tric origins of the tumor, since it would be difficult 
for blood-borne emboli to be carried through the lungs 
to bone and yet so rarely to deposit metastases in the 
pulmonary tissue. Geschickter and Copeland? report 
that metastases of plasma-cell tumors to the thyroid 
gland are the commonest soft-tissue metastases out- 
side the hemopoietic tissue — by hemopoietic they 
mean not only bone marrow but also liver, spleen, 
lymph nodes and tonsillar tissue — so that the total 
number of myelomas metastatic to the thyroid gland 
is small. However, I believe that in the case under 
discussion there was plasma-cell infiltration into the 
thyroid gland. Therefore, my diagnoses are recur- 
rent multiple myeloma, with involvement of bone, 
lymph nodes and thyroid gland, and benign pros- 
tatic hypertrophy. 

A Puysician: Was the elevated serum globulin a 
differential point? 

Dr. SontER:I meant to mention that. Yes; I think 
it is in favor of multiple myeloma. I might also men- 
tion that the lack of anemia and of Bence-Jones pro- 
tein does not discourage me. The incidence of Bence- 
Jones protein in proved multiple myeloma varies from 
60 to 90 per cent according to how diligently one 
looks for it. It may be that if this was multiple mye- 
loma Bence-Jones protein will be found in the urine 
later on in the course of the disease. 

A Puysician: Are not the skeletal lesions pathog- 
nomonic of multiple myeloma? 

Dr. HANeEutin: These lytic lesions are fairly char- 
acteristic of myeloma, but may also occur with dis- 
seminated lymphoma or carcinoma. 


CLINICAL DIAGNOSIS 


Carcinoma of thyroid gland. 
?Multiple myeloma. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


Dr. WiLuiaM D. Souter, JR.’s, DIAGNOSIS 


Multiple myeloma involving bone, lymph nodes and 
thyroid gland. 


ANATOMICAL DIAGNOSIS 


Multiple myeloma involving bones and thyroid 
gland. 


PATHOLOGICAL DISCUSSION 


Dr. Tarr: This patient had a typical plasma-cell 
myeloma. A needle biopsy of what was said to be a 
shoulder mass, presumably the clavicle, and later a 
biopsy of the thyroid gland both showed well dif- 
ferentiated plasma-cell myeloma. The biopsy of what 
was thought to be the thyroid gland showed no thyroid 
tissue so that we could not be sure of its exact origin. 

It seemed to us that this case fits in with the first 
group of the 21 cases of plasma-cell myeloma of the 
upper respiratory passages and mouth described by 
Ewing and Foote,’ of the Memorial Hospital in New 
York City. In this first group of 9 patients the pre- 
senting plasma-cell tumor was merely a manifestation 
of generalized disease. As in this patient the clinical 
diagnosis at first was of a malignant tumor until the 
tumor was biopsied. The physicians who saw this 
patient on his first admission thought that he had 
a squamous-cell carcinoma until they received the 
biopsy report. As far as we can tell from the record 
he actually was not thoroughly studied at that time. 
No x-ray films were taken except those of the skull 
and chest initially so that there was no real search 
for other sites of myeloma. Ewing and Foote said, 
“Surely the fact that one-third of the patients who 
presented on the Head and Neck Service of this hos- 
pital (from 1936 to 1950) with plasma-cell tumors 
were really suffering from the multiple form of this 
disease clearly underlines the necessity for more com- 
plete investigation every time this histological picture 
is reported by the pathologist.” If this patient had 
been investigated more thoroughly after the diagnosis 
had been made his generalized disease might have 
been recognized somewhat earlier. From the practi- 
cal point of view I doubt if this would have done him 
much good; he has survived for three years so far 
and may well survive considerably longer. 

Dr. M. The possibility that the 
goiter was benign interested me. The tumors that 
were present in the neck, I thought, could be related 
to the nasal tumor that had been found to be radio- 
sensitive. The patient also had arthritis and had been 
taking large amounts of para-amino-salicylic acid for 
quite a long time. From the thyroid point of view 
this is very interesting; it has been found that para- 
amino-salicylic acid depresses the uptake of radio- 
active iodine and may stimulate thyroid growth. It 
is uncertain when he stopped the drug — perhaps a 
week or so before admission. With this thought we 
were particularly interested in knowing whether the 
thyroid gland was the kind that we see after ingestion 
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of a goitrogen or whether this was a primary or sec- 
ondary tumor. Dr. Bartlett, when you did the biopsy, 
did you think there was an adequate piece of thy- 
roid gland? 

Dr. BartiettT: To clarify the matter of the biopsies, 
the first one was taken with a needle from the soft- 
tissue lesion over the outer end of the clavicle. The 
biopsies of the thyroid gland and the adjacent lymph 
node were done under direct vision; I am sure that 
one or more of the pieces that we removed were ac- 
tually from the thyroid gland. 

Dr. Tart: The pieces we received showed only 
plasma-cell myeloma and had no distinguishing ana- 
tomical features. The replacement of the thyroid 
tissue by tumor probably accounts for the low uptake 
of radioactive iodine. 
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PRESENTATION OF CASE 


A forty-eight-year-old woman was admitted to the 
hospital because of occipital headaches, vomiting and 
weakness. 

Twelve years previously the patient began to have 
severe episodes of “smothering,” with marked dyspnea 
and orthopnea but without chest pain or ankle edema. 
After one of these attacks she was kept in bed for six 
weeks and started on digitalis, which she continued 
to take periodically and sporadically. Thereafter, she 
was fairly well except for episodic attacks of dyspnea, 
orthopnea and paroxysmal nocturnal dyspnea, which 
disappeared when she again took digitalis. Three 
years before entry, when symptoms of polydipsia, 
polyuria and polyphagia developed, examination re- 
vealed diabetes and a high blood pressure. She re- 
fused to take insulin and was placed on a diabetic 
diet and given digitalis; her physician stated that the 
urine was “loaded with sugar” on all subsequent ex- 
aminations. Since then her general health had al- 
legedly been quite good except for the periodic epi- 
sodes mentioned above. Six months before admission 
she began to have persistent dyspnea, orthopnea and 
paroxysmal nocturnal dyspnea; ankle edema and epi- 
sodes of painless jaundice developed. There was no 
chest pain, hemoptysis or pain or tenderness in the 
legs. In spite of treatment with digitalis, diuretics and 
salt restriction all the symptoms became progressively 
worse. Eight days before admission occipital head- 
aches, epistaxis, drowsiness, increasing weakness, vom- 
iting and a nonproductive cough developed. Five days 
later she noticed blurring of vision in the right eye. 
All these symptoms became progressively worse in 
spite of treatment. 

Her appetite had remained good, but within a few 
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hours after each meal she vomited all that she had 
eaten. There had been no diarrhea, melena, hema- 
temesis, skin rashes or purpuric spots. She had had fre- 
quency, urgency and nocturia (two or three times) for 
many years. She had steadily lost weight in the few 
months before entry. She had had typhoid fever at six- 
teen and scarlet fever at thirty years of age, without 
known sequelae. She had a severe prolapse of the pel- 
vic organs after the birth of a child twenty-five years 
previously; this had never been repaired. 

Physical examination revealed a well nourished 
woman who was moderately dehydrated and appeared 
chronically ill. Funduscopic examination showed 
punctate and longitudinal hemorrhages along the 
course of the vessels, moderate arteriovenous nicking 
and tortuosity, some exudates and blurring of the disk 
margins. The neck veins were very slightly distended 
and did not pulsate. There were dullness and absent 
breath and voice sounds at the base of the right lung, 
with occasional scattered rales above the line of dull- 
ness and at the left base. The heart was enlarged, the 
border of dullness extending to the anterior axillary 
line; there was a Grade 2 apical systolic murmur 
and a diastolic gallop that was heard in the right 
third interspace. The aortic second sound was louder 
than the pulmonic. There was a diastasis of the rectus 
muscle and a soft, cystic, rounded mass in the right 
upper quadrant. The abdomen was pendulous, A 
slightly tender liver was palpable 2 fingerbreadths 
below the right costal margin, and the tip of the spleen 
was barely palpable on deep inspiration. There was a 
marked procidentia, with edema and erosion of the 
cervix. There was + + + + pitting edema of the feet 
and legs, extending up to the thighs, and + + sacral 
edema. The hands were puffy. 

The temperature was 99°F., the pulse 82, and the 
respirations 20. The blood pressure was 210 systolic, 
100 diastolic. 

The urine had a specific gravity of 1.015 and gave a 
++++ reaction for albumin, a + reaction for 
acetone and an olive-green sugar reaction; the sedi- 
ment contained 10 to 15 white cells, 2 to 5 red cells 
and 2 to 5 granular and hyaline casts per high-power 
field. Examination of the blood demonstrated a™ 
hemoglobin of 6 gm. per 100 cc. and a white-cell 
count of 10,400, with 85 per cent neutrophils. The 
nonprotein nitrogen was 119 mg., the blood sugar 179 
mg., the serum bilirubin less than 0.5 mg. direct, the 
cholesterol 188 mg., the total protein 6.37 gm. (with 
an albumin-globulin ratio of 1.8), the calcium 8.8 
mg., and the phosphorus 8.6 mg. per 100 cc.; the 
serum sodium was 140 milliequiv., the chloride 101 
milliequiv., the potassium 5.6 milliequiv., and the 
carbon dioxide 16.3 milliequiv. per liter. The pH of 
the blood was 7.20. Roentgenograms of the chest 
showed the heart to be considerably enlarged, pre- 
dominantly in the region of the left ventricle. There 
was a moderate amount of fluid in the right pleural 
space. The hilar and pulmonary shadows were en- 
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gorged, and there was a hazy density throughout both 
lung fields. In the region of the anterior and medial 
basal segments of the right lower lobes there was a 
hazy, homogeneous density lying against the major 
fissure. X-ray films of the abdomen suggested some 
increase in abdominal fluid; in the lateral view a 
localized protuberance, 10 cm. in diameter, extended 
from the anterior lower abdominal wall and had the 
same texture and density as the adjoining subcutane- 
ous fat. An electrocardiogram revealed left-axis de- 
viation and nonspecific ST-segment and T-wave 
changes. 

The patient was treated with a diabetic diet, intra- 
venous therapy, transfusions of packed red cells, digi- 
talis, Mercuhydrin and sedation. A stomach tube was 
inserted. On the second hospital day the urine was 
free of sugar and the blood sugar was 118 mg. per 
100 cc. The reaction for acetone in the urine varied 
between negative and + + +. She continued to vomit, 
became progressively weaker and dehydrated, com- 
plained of pains in the calves, finally became confused 
and then comatose, began to have twitchings and 
purpuric spots and died on the thirty-first day; the 
nonprotein nitrogen and carbon dioxide remained 
unchanged during the hospital course. 


DIFFERENTIAL DIAGNOSIS 


Dr. ALEXANDER LeEar*: The history is that of a 
forty-eight-year-old woman who for twelve years had 
intermittent symptoms of left-sided heart failure. Nine 

‘years after the onset of the cardiac complaints, symp- 
toms of diabetes developed, and an elevated blood 
pressure was found. More recently, symptoms of hy- 
pertension, congestive heart failure, renal insufficiency 
and poorly controlled diabetes combined to cause her 
final hospital admission. 

May we see the x-ray films? 

Dr. JosepH HANELIN: Roentgenograms of the 
chest show moderate, generalized cardiac enlargement 
and engorgement of pulmonary vessels bilaterally. A 
small amount of fluid is present in each pleural cavity, 
more on the right. A homogeneous zone of density 
is observed within the anterior basal portion of the 
right lower lobe that could represent localized edema 
or pneumonic consolidation, possibly on the basis of 
infarction. In the abdomen there is a large amount 
of intra-abdominal fat and any ascites, at most, is 
minimal. The right lobe of the liver is prominent. 
Renal outlines are faintly traced. The kidneys are of 
about equal size and tend to be small. In the lateral 
projection of the abdomen a rounded density is ob- 
served extending anteriorly from the lower abdominal 
wall. Most likely this is a ventral hernia. 

Dr. Lear: Dr. Hanelin, do you see any evidence 
of an adrenal mass? : 

Dr. HANELIN: No; there is nothing abnormal that 
I can visualize in the region of the adrenal glands. 


*Assistant physician, Massachusetts General Hospital. 
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Dr. LeaF: There is little in the case presentation to 
permit me to make a specific diagnosis. The history 
seems to stress the episodic nature of onset of this 
woman’s illness. The symptoms of “smothering” 
dyspnea and orthopnea suggest acute pulmonary con- 
gestion. In a thirty-six-year-old woman without pre- 
ceding known heart disease these symptoms might 
have been the result of a cardiac arrhythmia—parox- 
ysmal atrial tachycardia or flutter; however, the pa- 
tient should have had some awareness of the rapid 
heart action. Such a cardiac diagnosis would not 
explain the subsequent severe hypertension, which 
was first recorded in the protocol as having been 
present three years before admission. 


Much of this patient’s course could be explained on 
the basis of severe hypertension alone. The early symp- 
toms of left-sided heart failure and the subsequent 
generalized edema, visual disturbances and terminal 
uremia all fit this diagnosis. The occurrence of hyper- 
tension severe enough to produce episodes of left-sided 
heart failure at the age of thirty-six is unlikely to be 
associated with a twelve-year survival. It is also dis- 
turbing that hypertension was first mentioned after 
nine years of illness. That diagnosis is ordinarily read- 
ily made. Information regarding the presence or ab- 
sence of a family history of hypertension would have 
been helpful in diagnosis, 

Diabetes mellitus likewise could account for a large 
portion of the patient’s difficulties. With its attendant 
vascular complications it could cause hypertension, 
congestive heart failure, retinal changes and renal 
failure. The marked albuminuria and _ peripheral 
edema, together with hypertension, renal failure and 
retinopathy, suggest the Kimmelstiel—Wilson syn- 
drome. However, the normal serum total protein 
concentration and albumin-globulin ratio exclude the 
nephrotic syndrome as the cause of the edema. More 
important is the fact that the history clearly states 
that symptoms of pulmonary congestion, which I 
think must have had a cardiac basis, were present 
nine years before the symptoms of diabetes — poly- 
dipsia, polyuria and polyphagia — developed. Thus, 
it is diffcult to attribute the preceding cardiac symp- 
toms to the diabetes. 

One would perhaps be more comfortable in mak- 
ing a single diagnosis, which might explain the hyper- 
tension, diabetes, congestive heart failure and renal 
failure in the sequence in which they occurred. The 
history was written in a manner that tempts one to 
make such a diagnosis. Again, I refer to the em- 
phasis on the episodic nature of the symptoms, which 
was stressed even six months before admission. It is 
unfortunate that more details of one of these “smoth- 
ering” episodes are not available in the history. The 
pulse rate and rhythm, the color of the skin and 
mucous membranes, the presence or absence of pal- 
pitation, headaches, visual disturbances, chest pain, 
dizziness, perspiration and tremor, the examination of 
the chest and heart, the duration of the attacks and, 
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above all, the blood pressure would be most interest- 
ing information for us to know now. 

In spite of the lack of detail the very fact that the 
patient’s illness had an episodic early course requires 
that one mention the possibility of pheochromocytoma. 
This tumor would account for the early attack of 
“smothering,” the development of diabetes mellitus 
and finally the persistent severe hypertension with 
terminal cardiac and renal failure. Nothing I can 
think of would include the alleged episodes of pain- 
less jaundice, and in the absence of objective evidence 
of jaundice during admission I must disregard what 
is usually important evidence in any history. The age 
at onset of the disease is compatible with pheochromo- 
cytoma. About half the patients with this condition 
have persistent hypertension by the time the diagnosis 
is made, and the course may then mimic malignant 
hypertension, as in this case. Adrenocortical tumors 
may be associated with hypertension and diabetes but 
would not cause intermittent symptoms such as this 
patient allegedly had. 

The terminal event seems to have been due to a 
combination of uremia with its acidosis, congestive 
heart failure and poorly controlled diabetes mellitus. 
One would like to understand better the apparent 
discrepancy in the record of a patient who was mas- 
sively edematous on admission but died with progres- 
sive dehydration. 

My diagnoses are severe hypertension, with con- 
gestive heart failure and uremia, and diabetes mellitus, 
which may well have contributed to the hypertension 
and renal disease. Hypertensive and diabetic retinop- 
athy were present. The possibility of a pheochromo- 
cytoma would have to be considered in light of 
the history. 

Dr. Daniex S. I was convinced that this 
patient had severe impairment of renal function, but 
nothing we did seemed to improve this. We wondered 
whether we were dealing with a chronic pyelonephri- 
tis or a chronic glomerulonephritis. Diabetes was pres- 
ent but was well controlled. The hypertension was 
severe, and she remained in chronic heart failure dur- 
ing most of the hospital stay; it is evident that we were 
completely unsuccessful in restoring cardiac compen- 
sation as we had been in restoring renal compensation. 
In spite of the long history I favored the diagnosis of 
Kimmelstiel—Wilson’s disease, hypertensive heart dis- 
ease, with failure, and diabetes mellitus. I did not 
seriously consider the possibility of a pheochromocy- 
toma. 


CLINICAL DIAGNOSES 


Kimmelstiel—Wilson’s disease. 
Hypertensive heart disease, with failure. 
Diabetes mellitus. 


Dr. ALEXANDER LEAF’s DIAGNOSES 


Severe hypertension, with congestive heart failure 
and uremia, 
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Diabetes mellitus. 
?Pheochromocytoma. 


ANATOMICAL DIAGNOSES 


Pyelone phritis, chronic, severe and acute, with ab- 
scess formation. 

(Uremia.) 

Cardiac hypertrophy, hypertensive type. 

Bronchopneumonia. 

Hydrothorax, right. 

Pericarditis, acute (uremic). 

(Diabetes mellitus. ) 

Parathyroid hyperplasia, secondary. 

Splenomegaly. 


PATHOLOGICAL DiIscUSSION 


Dr. WINFIELD S. Morcan: At autopsy the lungs 
weighed 600 gm. and were generally clear except for 
a few scattered areas of hemorrhage. On microscopi- 
cal examination such areas showed intra-alveolar hem- 
orrhage and fibrinous exudate, both of which are 
probably best explained by uremia. There was also 
an occasional focus of bronchop mia. The right 
pleural cavity contained 700 cc. of clear, serous fluid. 
The pericardial sac also contained a small amount 
of fibrinous exudate, which, again, was probably an 
expression of uremia. The heart was moderately en- 
larged, weighing 460 gm., the hypertrophy being 
chiefly of the left ventricle. This weight of the heart 
fits very well with the 450-gm. average reported by 
Weiss and Parker* in patients suffering from the type 
of kidney disease found in this patient, in contrast 
to 600 gm. for a group with malignant nephrosclero- 
sis. There was moderate coronary-artery sclerosis. The 
liver was normal on gross and microscopical examina- 
tion, and no explanation was found for the history of 
jaundice in the past. Microscopical examination of 
the pancreas showed slight to moderate hyalinization 
of many of the islands of Langerhans. The adrenal 
glands were normal. 

The findings of chief interest were in the kidneys, 
which were small, of about equal size and together 
weighed 170 gm. They demonstrated grossly and 
microscopically all the usual features of chronic pyel-_ 
onephritis — severe interstitial fibrosis, with scattered 
collections of lymphocytes, atrophy of tubules, dilated 
tubules containing colloid casts and hyalinized glo- 
meruli. Superimposed on this more chronic process 
was an acute pyelonephritis, with scattered abscesses. 
In addition there was severe arteriolar sclerosis, prob- 
ably secondary to the chronic renal disease. Inter- 
capillary glomerulosclerosis was not observed. The 
parathyroid glands showed moderate hyperplasia, 
again reflecting the chronic renal lesion. In accord- 
ance with Dr. Tracy B. Mallory’s finding, some years 
ago, that pyelonephritis was a common cause of 
splenomegaly, the spleen, which clinically was just pal- 
pable, weighed 350 gm. 


*Weiss, S., and Parker, F Jr. 
lesions and to arterial hyperte 


Pyelonephritis: its relation to vascular 
on. Medicine 18:221-315, 1939, 
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CAVEAT SOLLICITATOR 


THE Committee on Mercantile Affairs of the Great 
and General Court of Massachusetts has reported a 
new bill, $745, relative to the solicitation of funds for 
charitable purposes. The bill is based on the report 
of a joint special committee established for the “pur- 
pose of investigating the fund raising campaigns of 
certain charitable, educational and historical organi- 
zations, excluding all religious institutions, with a 
view to protecting the public from unscrupulous pro- 
moters and to assure adequate protection and en- 
couragement for fund raising campaigns conducted 
by bona fide organizations.” 

$745, if accepted, will require the filing with the 
city clerk or the attorney general, by the persons so- 
liciting funds, of certain information. Included is the 
identity of the organization for which funds are to 
be raised, the purpose for which they will be used, 
the names of persons having custody of the funds and 
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of their distribution, the methods of solicitation, the 
duration of the drive, the identification of paid pro- 
moters, and various other pertinent information. 

The bill calls for the keeping of records of solicitors 
and the amounts collected by each, and, thirty days 
after the solicitation, the filing of information regard- 
ing the amount of funds collected, the amount paid 
for expenses, including salaries or commissions of so- 
licitors and promoters, and the amount to be given 
to the charity. The only exclusions from the provi- 
sions of the bill are solicitations for or by churches 
or other religious organizations, those conducted “ex- 
clusively among the members of any organization by 
the members thereof,” and those where the gross 
amount to be raised will not exceed $1000. 

This bill, if passed and implemented, will have the 
effect of eliminating or reducing in Massachusetts un- 
worthy causes as well as those that are strictly fraudu- 
lent. It will reveal to the general public, to whom the 
information will be available, certain pertinent data 
that will indicate not only the relative success of each 
campaign, but the efficiency and the economy with 
which it was conducted. 

The public will still have to choose, among the 
persuasive arguments of the barkers, the side shows 
in which it wants to spend its surplus charity dollars. 
For United Community Services, regardless of those 
who do not wish to enter it, remains the Big Top — 
the three-ring charity circus where one gets, or gives, 
the most for his money. 

United Community Services, unfortunately, has 
more competition — some of it almost ruthless — 
than it can afford to meet. Each year it must com- 
pete with some dozen major national appeals as well 
as a host of minor ones, to say nothing of the local 
assaults upon the loose-lipped pocketbook, ranging 
from the postman’s invitation to the ball to the church 
and the community hospital. 

Would that the legislature could curb some of these 
contributory causes also, before the geese that lay the 
golden tributes are reduced to the state of laying goose 
eggs in fact! 


A SCIENTIFIC PERSPECTIVE 


Many persons recently received a brochure en- 
titled “A Scientific Perspective on the Cigarette 
Controversy” emanating from the Tobacco Indus- 
try Research Committee. The title is pretentious, 
for the publication seems rather a series of testimonials 
than a scientific study. Deprecating the general sig- 
nificance of smoking in relation to lung cancer, the 
18-page brochure is actually unscientific in that it 
glosses over rather than meets the important contrary 
point of view. Furthermore, it is also unscientific in 
that the authors remain unsigned and unidentified, 
except as they comprise the “Tobacco Industry Re- 
search Committee” ; as long as they remain anonymous 
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their qualifications to sift the evidence and arrive at 
a scientific perspective are hidden. 

A section entitled “Vital Statistics” includes the 
summary of an article published in the Journal’ that 
emphasizes the low incidence of cancer of the lung in 
persons screened primarily for tuberculosis; the sec- 
tion also gives 4 tables from Vital Statistics of the 
United States that have very little bearing on the 
“cigarette controversy.” Absent are easily accessible 
statistics, graphs and tables.**> Some such data are 
indispensable to any scientific evaluation of the ciga- 
rette controversy and form the basis of the evidence 
that the association of cigarette smoking and lung 
cancer is “so strong as to be considered proof within 
the everyday meaning of the word.’® 

The article in the Journal referred to above’ de- 
scribes incidental results in the way of cancer detec- 
tion that accrued from a program primarily devised 
for tuberculosis screening. To make very much of the 
fact that only 39 of 500,000 persons studied for tuber- 
culosis were found to have lung cancer is to gloss over 
limitations inherent in such a survey. The great ma- 
jority of persons examined for tuberculosis are ex- 
pectedly under forty-five years of age — the article 
in question does not specify the age structure of the 
population studied — whereas the great majority of 
persons with detectable pulmonary cancer are over 
forty-five years of age. Moreover, the number of 
cases of cancer found through any such transitory 
study is no index of the number of cases of lung can- 
cer that may occur in the lifetimes of those surveyed ; 
the survey does not test the risks of light or heavy 
smoking, of inhaling or not inhaling and of the ac- 
cessory influence of dusty or smoky atmospheres or 
“cocarcinogens.” 

Some of the brochure is devoted merely to state- 
ments of physicians who have kind words to say about 
cancer and smoking; thus, a chest specialist is quoted 
from a 1950 newspaper as stating, “I don’t believe 
smoking plays much part at all in lung cancer,” and 
“a surgeon who asked to remain unnamed declared 
that ‘what strikes one forcibly is that smoking is so 
prevalent that there would be a lot more lung cancer 
if this were the cause.’ ” 

The validity of the association of smoking with can- 
cer of the lung has been attested by careful statistical 
studies*® — most recently by Breslow and his co- 
workers,’ who have evaluated the problem in relation 
to job occupations as well as smoking habits and 
found an accessory influence of dusts (asbestos in 
steam fitters, for example) and fumes (among arc 
welders). Not only is the basic relation to the num- 
ber of cigarettes smoked confirmed but also the lack 
of this relation to pipe and cigar smoking carries a 
clear implication that inhaling is an important factor 
deserving of further study. “Very few smokers of 
pipes or cigars inhale but many cigarette smokers do.”* 

Evidence points clearly to the need for more im- 
partial, carefully planned clinical, epidemiologic and 
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laboratory investigations of the relation of smoking 
and smoke to cancer of the upper respiratory tract, 
especially studies made by university and medical sci- 
entists and established agencies of health. No respon- 
sible investigator should embellish his interpretation 
of risks to society any more than the responsible roent- 
genologist or thoracic surgeon should instill unwar- 
ranted fears into his patients. Each kind of specialist 
has an obligation to present sober facts in the perspec- 
tive of his experience, with gravity, rigid honesty and 
temperate objectivity. 

If there is no place for the missionary who has pre- 
judged the issue of smoking and found too simply 
that “smoking causes cancer,” so too there is no place 
in this arena for the glossing over of the suspected 
hazard — and it is considered real — by the pres- 
entation of carefully selected evidence. Science judges 
only on the basis of all the facts — those unfavorable 
as well as those favorable to any hypothesis. To treat 
the “controversy” as though it were a fine point of 
law or a problem that can be resolved by the special 
skills of advertising is to throw dust in the eyes of the 
American public. 

Since publication of the brochure a press release of 
the Tobacco Industry Research Committee announces 
in part that “the important thing is to recognize the 
urgent need to explore every scientific avenue which 
could lead to discovery of the cause of lung cancer.” 
The statement that the Committee “has pledged fi- 
nancial aid and assistance to a research effort into all 
phases of tobacco use and health” and that it “is now 
engaged in careful development of a program of re- 
search grants to be made to recognized medical and 
scientific institutions” gives hope of a co-operative 
venture aiming toward a scientific perspective — in 
the customary definition. Scientific means “conducted 
or systematized after the manner of science; applying 
expert knowledge or technical skill.” Perspective is 
more difficult to define; one meaning is “the interrela- 
tion in which parts of an object are mentally viewed.” 
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RELIGION IN MEDICINE 


AMBROISE Pare, it will be remembered, almost 
invariably ended his operative notes with the state- 
ment, “I dressed him and God healed him.” The 
aphorism may be seen today over the entrance of the 
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ancient Hétel Dieu in Paris, founded about the year 
660, such an inscription being quite a natural selec- 
tion since Paré was house surgeon (compagnon chi- 
rurgien) there for three years. 

Christian Science and some of the schools of New 
Thought seem to place all their faith in the divine 
healing of wounds and illnesses, usually to the exclu- 
sion of modern medical science. On the other hand 
some physicians may not realize the power of religious 
faith in helping their patients to get well. Surely, 
religion and medicine can and should work together. 
Christian Scientists have not infrequently been dis- 
covered in an advanced stage of cancer when they 
might have been cured by competent surgery early 
in the disease. Patients have also been known to die 
when it is probable that more faith in God would 
have led to recovery. Everyone, therefore, should 
strive toward a better working together of religion and 
medicine, physicians in particular endeavoring to re- 
store their patients’ faith. 

An excellent example has been set by President 
Eisenhower, whose inaugural prayer has led the na- 
tion to renewed religious faith at a time when atomic 
weapons threaten the entire world. This prayer can- 
not be repeated too often: 


Almighty God, as we stand here, at this moment, my 
future associates in the executive branch of the govern- 
ment join me in beseeching that Thou will make full and 
complete our dedication to the service of the people in 
this throng and their fellow citizens everywhere. 

Give us, we pray, the power to discern clearly right 
from wrong, and allow all our works and actions to be 
governed thereby and by the laws of this land. 

Especially we pray that our concern shall be for all 
the people, regardless of station, race, or calling. May 
co-operation be permitted and be the mutual aim of those 
who, under the concept of our Constitution, hold to 
pom political beliefs, so that all may work for the 

our beloved country and for Thy glory. Amen. 


President Pusey of Harvard University is also em- 
phasizing religion by his interest in the Divinity School. 
In 1947 a commission was set up “to make a study 
of the School’s condition with the obligation to report 
findings and make recommendations.”* Its opinion 
was that the School should be reorganized and given 
new strength. It pointed out that “to seek what is 
true is to engage in a moral and spiritual as well as an 
intellectual quest.” President Pusey considers it es- 
sential that the School be brought up to a standing 
and position comparable to that held by Harvard’s 
other professional schools. “Though much remains to 
be done completely to effect this in the years immedi- 
ately ahead, I am happy to be able to report that this 
effort stimulated by the Overseers eight years ago is 
now strongly going ahead.” Mr. Pusey is the first 
president since Eliot to deliver a major address at the 
Divinity School’; in the course of it he criticized the 
idea that society can be a substitute for God, and that 
knowledge and good works are enough: 

This faith will no longer do . . . Events of the 20th 


century have e its easy optimism unpalatable .. . It 
is leadership in religious knowledge, and even more, in 
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religious experience . . . of which we now have a most 


gaping need. 

The United States is going through a period of un- 
precedented material prosperity. It is a welcome sign 
that its leaders recognize the importance of moral and 
spiritual experience. 

The place of religion in medicine is too funda- 
mental to need comment. It is also too important to 
be passed over lightly. Religion needs medicine, and 
medicine needs religion. 
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PASSANO FOUNDATION AWARD 


THE Passano Foundation Award for 1954 has been 
bestowed on Dr. Homer W. Smith, professor of phys- 
iology at New York University College of Medicine, 
for his contribution to knowledge of the physiology 
of the kidney during the last twenty years. Dr. Smith 
thus joins the ranks of an impressive number of emi- 
nent recipients, including the late Edwin J. Cohn, the 
first to be honored (1945), and John F. Enders, the 
most recent (1953) holder of the award. 

Dr. Smith’s work in renal physiology matches the 
record of his distinguished predecessors. His pioneer 
studies formed the basis of the tests of kidney func- 
tion now used routinely throughout the world and 
also of the development of surgical technics that 
have made possible many routine operations on the 
organ. His book, The Kidney: Structure and func- 
tion in health and disease, is universally recognized as 
a classic and authoritative work on the subject; a more 
recent volume, From Fish to Philosopher, gives an 
original and valuable description of evolution in terms 
of the kidneys. 

As in all the years since the Passano Foundation 
first honored outstanding contributors to clinical sci- 
ence and research, the selection of the recipient this 
year is a source of general satisfaction. Dr. Smith is 
congratulated on this recognition of his achievements, 
and the Foundation is commended for its continued 
encouragement of advances in medicine and clini- 
cal investigation. 


Scarcely do we take up a public journal, but 
we find a record of the injurious effect of the 
“spirit-rapping, or manifestation,” upon some de- 
luded individual. The insane hospitals are be- 
coming tenanted by these individuals, and whole 
families have been made wretched by this strange 
infatuation. 


Boston M. & S. J., May 31, 1854 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


CLINICS FOR CRIPPLED 
LDREN IN MASSACHUSETTS 


ORTHOPEDIC DaTE CONSULTANT 
CLINIC 

Gardner une 1 Carter R. Rowe, M.D. 
Haverhill une 2 William T. Green, M.D. 
Greenfield une 3 Charles L. Sturdevant, M.D. 
Salem June 7 Paul W. Hugenberger, M.D. 
Brockton June 10 George W. Van Gorder, M.D. 
Lowell June 11 Albert H. Brewster, M.D. 
Worcester June 11 John W. O'Meara, M.D. 
Lynn* June 14 Daniel M. Killoran, M.D., and 

John J. Crowley, M.D. 
Springfield 15 James D. Fisher, M. 
Pittsfield une 16 Edward J. Coughlin, Jr ., M.D. 
Hyannis une 24 Paul W. Norton, M.D 
Fall River June 28 ‘David S. Grice, M. D. 
RHEUMATIC-FEVER CLINIC DaTEs 
North Reading une 1, 8, 15, 22, 29 
Fitchburg une 2, 9, 16, 23 
PLastic CLINIC HELD CONSULTANT 
Eastern Massachusetts Bradford Cannon, M.D. 
Semi-monthly 

Western Massachusetts Joseph M. Baker, M.D. 


Monthly 
Physicians referring new patients to clinic should get in 
touch with the district health officer to make appointments. 
Patients are seen by appointment only. 


*This clinic serves Lynn, Sa Revere, Chelsea, 
Everett and Winthrop. Referrals should made directly to the Lynn 
Clinic. 

NOTICES 


Dr. Knowles B. Lawrence announces the removal of his 
sac aaa 1180 Beacon Street to 1683 Beacon Street, 
ine. 


FRAMINGHAM GENERAL HOSPITAL LECTURE 

Dr. Joseph Doyle, assistant clinical professor of obstetrics, 
Tufts College Medical School, will deliver a lecture on the 
subject “A New Physiological Approach to the Problem of 
Dysmenorrhea” at the Framingham General gp 228 
Concord Street, Framingham, on Monday, June 7, at 8:30 
p.m. 


SOCIETY MEETINGS AND CONFERENCES 
May 31-June 3. American Urological Association. Page xvii, issue of 


UNE 5 and 6. International Association for the Study of the Bronchi. 


400, issu: 
UNE sis, American Electroencephalographic Society. Page 748, 
“Tone American Society of Medical Technologists. Page 444, 


of March 11. 
Fume 14-16. American Neurological Association. Page 540, issue of 


June 15-18. Medical Library Association. Page 491, issue of March 
June 17-19. American Geriatrics Society. Page 266, issue of Feb- 
“june ‘17-21. Pan American Congress of Ophthalmology. Page 540, 

issue of March 25. 

é sum 19 and 20. Society for Investigative Dermatology. Page 540, 

of March 25. 
a. 23. Tufts Medical Alumni AMA Dinner. Page 585, issue of 
iy Be 22 and 23. International College of Surgeons. Regional Meet- 
828, issue of November 12. 

23-29. International Cancer Congress. Page 914, issue of No- 
26-31. of Congress of Gynecology and Obstetrics. 
ae “7. Pan-American Congress of Pediatrics. Page 850, issue 

. Avovsr’ 1 17-20. Argentine Congress of Thoracic Surgery. Page 708, 

issue 


SEPTEMBER 6-10. International Poliomyelitis Congress. Page 399, is- 
isue of March 


ee. Nineteenth Annual Congress of the United States 
Sections of College of Surgeons. Page 


and 
828, issue at November 12. 


International 
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September 12-15. Second International Congress of Cardiology. Page 
44, issue of -~_ 2. 

SepTeMBER 18. American Heart Association. Annual Scientific Ses- 
sions. Page issue of July 

and 9. of Psychosomatic Medicine. Page 748, issue 
ri 

Ocroser 27. New England Obstetrical and Gynecological S ciety. 
Annual Meeting. Hotel Somerset, Boston. 

December 1 ‘17. Congress of Obstetrics and Gynecology. Page 748, 


issue of April 29. 
ig 2 a 1955. National Association for the Prevention of Tuber- 
Page 540, issue of March 25. 


CALENDAR FOR THE WEEK BEGINNING TiiuRsDAY, JUNE 3 
THurspay, 3 
*8:00-8:45 a.m. Case Joslin Clinic. Joslin Auditorium, 


New England Deaconess 
*9; 0:00 a.m. Arthritis Grand Rounds. Robert Breck 


ital. 


The Relationship of Epidermoid 
Its Relation to Carcinoma of the Lu ung. 
- Main Amphitheater, Peter Bent Brigham 


ical Conference. Veterans Administration Hospi- 
ew Hampshire. 


in Sic, an 
Harrison Black 


ospital. 
*3:30 Patho 
Manchester, 
4 
:45 a.m. Case neg am a Joslin Clinic. Joslin Auditorium, 


“New E ngland Deaconess H 
*9:30-11: he a.m. Medical and a Surgical Grand Rounds. Drs. 
re. Main Amphi Peter 
Bent Brigham Hospital. 


W. Thorn and Francis D 
*10:00 a.m. Tuberculosis mapa Clinic. South End Health Unit, 


57 East Concord Stree 
10:00-11:00 a. on Surgical Service Dr. 
W. R. eterans Administration Hospital, Room 132, 
White Junction, Vermont. 
10:30-11:15 Lecture on Diabetes for Doctors and Patients by 
a the Clinic. Joslin Auditorium, New England 


p.m. Medical Grand Rounds. Dr. Proger and Staff. 
New England Center Hospital. 
*11: poe a.m.—12:00 m ical Conference. Serum Lipoproteins and 
Atherosclerosis. "Dr. A. T. Crocker. Ward C, Mee rans Adminis- 
tration Hospital, White River Junction, Vermon 
*1:30 p. oa. F Fertility and Endocrine Clinic. Free Hospital for Women, 


Br 
*1:30 p.m. “Tumor Clinic. Mount Auburn Hospital, Cambr 
*4:00-10:00 p holism Clinic. By appointment. tonian 


Hospital, Pu ‘Waltham Street. 


5 
a Case yreneasienes., Joslin Clinic. Joslin Auditorium, 
" New England Deaconess Hospital 
:00 a.m. Anesthesia Conference. Be Pratt Lecture 
“Hall, Joseph H, Pratt Diagnostic Hos 
*8:30-10:00 a.m. Orthopedic Staff Boston Hespital. 
linic. Peter Bent Brigham Hospi 
*9:00 a.m. Alcoholism Clinic. Peter Bent Brigham ly 
: ca! R C 7 d and Staff. 


Etsten, 


tearns Auditorium, aviged 


10:30-11:15 a.m 


oness 
*11:00 a.m. , following Operations on Bones and 
aunt Dr. Philip D. Wilson. Hartford Hospital, Hartford, Con- 


ecticut. 
#11:00 a.m.-12:00 m. Intermediary Metabolism. Dr. G. Stueck. 
Hospital, Reem 132, White Rives Junc- 
n, 
*11: 00 ‘a.m.~12:00 m. Hematol William Dameshek, 
Monpay, JuN 
ee,’ Annual Session of the American Cvthep ic Associa- 


ion. | Washington Bretton Woods, New Hampshire. 
*8:00-8: ase Presentations. Joslin Clinic. Joslin Auditorium, 
#Q 


Deaconess Hospital 

9:00 a.m. Medical and rorgeal Oi Clinic on Diabetic Foot Prob- 

land Deaconess 

linic by entire ‘Staff and 
Boston Cit 

on tes for tors and Thank ients oa 

oslin Joslin Auditorium, New England 


i 
:00 “4 Metabolism Conference. Dr. Schwartz. Stearns 
Auditorium, New England Center Hospital. | 
*12:00 m.-1:00 p.m. Pediatric Clinical Patho Conference. Drs. 
Baty. Pratt Lecture Hall, Joseph H. “Pratt Diag- 
Conference. Main Amphithe- 


*12: 715 p m. 
ater, Peter Bent 
:00 p.m. Conterence. Dr. Machighon and Staff. 
ew England Center Hospital 


*8:30-9: 30 


a Member of the 
ness 


TuEsDAY 

Sixty- LF te He Annual Session of the American Orthopaedic Associa- 

_ption. Mount Washington Hotes, Bretton Woods, New Hampshire. 

a.m. ee Prese Joslin Clinic. Joslin Auditorium, 

"ew England Deaconess Hospital. 


(Notices concluded on page xxv) 


926 
; ar Tan ounds. Jimmy Fund building, l- 
al Center, 35 Binney Strect. 
107 : ‘m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospiral. 
*11:00 a.m.—12:30 p.m. Hand Clinic (Physical Medicine and _Reha- 
bilitation Service). | 
F 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
1 
March 95 
10: 
SEPTE 


